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1936 %, 
Kilowatt-hours Generated* (net) 
TF os So sie we daw a tebe adaieeasese ed |  6,477,326,000 5,680,704,000 +14.0 
is ceadadseeboeeuen 3,083,996,000 2,595,117,000 +18.8 
Total Kilowatt-hours Generated... . 0.0.0.0... cc ccc dee e cues 9,561,322,000 8,275,821,000 +15.5 
Additions to Supply 
Energy Purchased from Other Sources..............0...00000 05 166,809,000 174,694,000 — 4.5 
ee RINE ETN io ks ces ees ere ceslecesedncs 94,982,000 91,223,000 + 4.1 
ee ceded dudlaeees 261,791,000 265,917,000 1.5 
Deductions from Supply 
Energy Used in Electric Railway Departments.................. 44,093,000 44,854,000 — 1.7 
Energy Used in Electric and Other Departments................ 108,791,000 108,389,000 + 0.4 
tg te sg Nie sicigle ive sve.aie a1n¥i8 S's da ¥eeleae wsle-s 152,884,000 153,243,000 — 0.2 
Total Energy for Distribution...................0..00.0 000 ecu ee. 9,670,229,000 8,388,495,000 +15.3 
Energy Lost in Transmission, Distribution, Etc................. 1,577,040,000 1,565,053,000 + 0.8 
Kilowatt-hours Sold to Ultimate Consumers................... 8,093,189,000 6,823,442,000 +18.6 
Sales to Ultimate Consumers (kwhrs) 
OR I ea ae 1,324,314,000 1,186,018,000 +11.7 
Commercial—Small Light and Power (Retail).................. 1,421,076,000 1,220,241,000 +16.5 
Commercial—Large Light and Power (Wholesale)............... 4,574,157,000 3,726,353 ,000 +22.8 
cule aid oie cea ws o sna gae sr ctaieees 213,733,000 206,917,000 + 3.3 
Railroads—Street and Interurban... ............. 0.0 cece ee eees 373,958,000 360,009,000 | + 3.9 
Railroads—Electrified Steam. ....... 2.5... cc cee cece ee tee eees 109,528,C00 72,932,000 | +50.2 
Dieicinal Grid DimeenCOUS. 6.5. cece cece eens 76,423,000 50,972,000 +49.9 
Total Sales to Ultimate Consumers...............0c0eeeeeeee 8,093,189,000 6,823,442,000 | +18.6 
Total Revenue from Ultimate Consumers................0000 000s $179,972,300 $162,788,900 | +10.6 
DURING TWELVE MONTHS ENDING OCTOBER 3ist 
Kilowatt-hours Generated* (net) 
By Fuel..... ee ee hice 66,999,872,000 54,239,222,000 | +23.5 
IEE SAREE SR Se se i a a |  36,620,966,000 36,101,268,000 | 44.4 
‘Tote Milowatt-hours Generated... ... . . .. Tiga ce eee | 103,620,838,000 90,340,490,000 | +14.7 
SEs: Res sinkkes 2,981,915,000 3,014,974,000 | — 1.1 
Energy Used in Electric Railway and Other Departments.S.......... 1,936,819,000 1,954,521,000 | — 0.9 
Total Energy for Distribution.............. 2.2.0.0... 00.0 cue. 104,665,934,000 91,400,943,000 | +14.5 
Energy Lost in Transmission, Distribution, Etc.................| 16,855,749,000 15,686,443,000 | + 7.5 
Kilowatt-hours Sold to Ultimate Consumers...................| 87,810,185,000 75,714,500,000 | +16.0 
Total Revenue from Ultimate Consumers......................| $2,045,410,300 $1,902,536,000 | + 7.5 
Important Factors | | 
Percent of Energy Generated by Water Power.................. 35.3% 40.0% | 
Domestic Service (Residential Use) | 
Average Annual Consumption per Customer (kwhr)............. 714 663 + 7.7 
(sete ats pace A 4.78¢ 5.09¢| — 6.1 
Average Monthly Bill per Domestic Customer.................. $2.84 $2.81 + 1.1 
BASIC ‘INFORMATION AS OF OCTOBER 3ist 
Generating Capacity (kw)—Steam.................... 000000000. 23,938,500 23,693,400 
F a ere Sree ee 9,318,100 9,283,800 
—Internal Combustion................. 634,800 610,300 
Total Generating Capacity in Kilowatts**................... 33,891,400 33,587,500 
Number of Customers 
Farms in Eastern Area (Included with Domestic)............... (658,398) (563,263) 
Farms in Western Area (Included with Commercial—Large).... . .| (239,475) (216,147) 
I sn, ais Al's aiu-dua c s-aw o eid 0.e0g.es-eracet 21,628,391 20,955,421 
Commercial—Small Light and Power....................000055 3,800,202 3,780,127 
Commercial—Large Light and Power.....................0005. 515,903 512,564 
nn PII ORION ccs wp cc can cacccsweeccteosasace’ | 63,646 68,158 
enn MANN CUATRO ic os nic a ce bce e ca ea vacinacacs | 26,008,142 | 25,316,270 








* By courtesy of the Federal Power Commission, with deductions for, certain plants not considered electric light and power enterprises. 
** New Series both years—Revised to agree with data contained in Statistical Bulletin No. 3, Statistical Department, December 15, 1936. 
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Government Ownership: Theory vs. Experience 


The Many Municipal Plants Established Represent the Triumph of Hope Over 
Experience—The Many Abandonments Area Story of the Victory of Fact Over Theory 





By C. W. Kellogg 


President, Edison Electric Institute 


A talk before the Investment Bankers Association Convention, Augusta, Ga—December 5, 1936 


HE question of whether a city or 

other governmental body should 
manufacture and sell the elec- 
tricity supply for its citizens or leave 
that matter to a publicly regulated pri- 
vate company is a question of practical 
economics. With the passage of the 
years, however, it has become so en- 
crusted with the barnacles of politics on 
the one hand and prejudice on the other, 
that it is most difficult to break through 
these encrustations and get down to the 
basic economics of the situation. One 
of the most obscuring of these barnacles 
is the habit of protagonists on both sides 
to use a few chosen isolated figures to 
prove their case. It was long ago ob- 


‘served that the “Devil can quote Scrip- 


ture for his purpose’; i.e., he can utilize 
isolated sections of the Good Word to 
produce or forward evil; and similarly, 
by choosing your figures, you can con- 
clusively prove either side of the gov- 
ernment ownership controversy. I in- 
sist, therefore, that it is essential to stick 
to broad averages unless one’s purpose is 
merely to nourish an already full-grown 
prejudice. 

The public interest in the matter is 
plain and simple—the people want the 
best possible electric service at the lowest 
feasible cost. The verdict of 50 years’ 
experience in this country is that this 
goal on the average can be best attained 
through private ownership and opera- 
tion. I do not claim there never was 
an efficiently and honestly operated 
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municipal electric system, any more than 
I do that there never was a private elec- 
tric plant stupidly and inefficiently man- 
aged (for I have seen examples of both), 
but on the average the private plant 
has proved more satisfactory. 


To sketch the story very briefly in 
figures: In the beginning, in 1882, 
when the electric industry involved great 
risk and much experimentation for the 
investor in it, this risk was gladly left 
to private capital. As electricity be- 
came more generally used and known, 
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city-owned plants sprang up, for reasons 
I shall explain later, and the high tide 
of municipal ownership was reached in 
1902, over 30 years ago, when 9 per 
cent of all electric plant capacity in the 
country was municipally owned. After 
that the tide turned and by 1932 this 
percentage had dropped to 5 per cent 
of the total, and in that year 98.6 per 
cent of the electric power supplied to 
industry came from private plants. As 
to numbers, 75 per cent of the 421 
municipal electric generating plants 
established in the decade from 1920 to 
1930 had by 1932 been either sold to 
private interests or abandoned. During 
the entire history of the electric indus- 
try, going back over half a century, a 
total of 3938 municipal plants have been 
established, of which 2068 have been 
sold or abandoned. I shall try to analyze 
the reasons which have led to these re- 
sults in the last 50 years. Two ques- 
tions naturally arise: why have so many 
municipal plants been started and why 
have over half of them been given up? 

The reasons for agitation for the 
establishment of a city electric plant are 
quite varied but the reasons for proceed- 
ing to the actual installation boil down 
to the apparent soundness of the theory 
back of municipal ownership. This the- 
ory is simply that electricity is a well- 
nigh universal need—therefore what 
more logical plan than for the people 
themselves, through their government, 
to own the facilities for its production 
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and distribution and sell it to them- 
selves at cost? 

The reason such a large proportion 
of municipal plants have been abandoned 
is that this alluring theory does not in 
practice produce that desideratum of the 
best possible service at the lowest feasi- 
ble cost. The average experience over 
a long period of years in this country 
is that private enterprise can come near- 
est to reaching that desired end. In a 
word, the many municipal plants estab- 
lished represent the constant triumph of 
hope over experience and the many aban- 
donments are a story of the victory of 
fact over theory. The reason that in 
many cases municipal plants continue 
to function is that the facts are obscured 
by various means. 


One of these obscuring factors is 
taxes. It is perfectly clear that the net 
cost of its electricity to any community 
is the difference between the gross 
amount paid for it to the supplying 
company and the taxes paid by the com- 
pany. Today 14 per cent of their gross 
receipts are paid in taxes by the private 
electric utilities, so that a true net cost 
of electricity to a given community from 
a private source is but 86 per cent of 
the apparent gross amount. Fair com- 
parisons of average household rates 
charged respectively by private and 
municipal plants are difficult to arrive 
at because the larger proportion of the 
municipal plants are located in relatively 
low cost areas, thus showing a weighted 
average of 8 per cent* in favor of the 
municipal plants, but if compared State 
by State, the private plant rates are 
lower, except for small users of elec- 
tricity. The average rate differences are 
not large one way or the other, but when 
the private plant rates are corrected for 
the 14 per cent tax burden they bear 
(from which in general the municipal 
plants are exempt), the private plants’ 
rates are distinctly lower. 

This allowance for the effect of taxes 
on net cost to the public is far from 
being the only factor obscuring the facts. 
In addition there are numerous expenses 
involved in municipal service which are 
not charged against that service but are 
paid by the taxpayers in other ways, 
such as office space in city buildings, 
legal advice from the city attorney’s 
office, engineering from the city en- 
gineer’s office, and so on. 

*This was based on Federal Power Commission 
Rate Survey figures, representing conditions about 
two rs ago. Subsequent rate reductions have 


wiped out even this figure in favor of municipal 
plants. 


EDISON ELECTRIC INSTITUTE BULLETIN 


There are two other factors which 
cause the actual experience with munici- 
pal ownership to depart materially from 
the theory upon which such ownership 
is proposed, namely politics and 
financing. 

The political angle presents the most 
curious paradox of the whole question, 
in that what its proponents put forward 
as municipal ownership’s chief virtue 
proves in practice to be its worst vice. 
The argument runs that privately- 
owned utilities are, like any other pri- 
vate business, run for profit, while a 
governmental body, designed to furnish 
service at cost, can forego profits, which 
can thus be saved for the community 
served. This argument overlooks two 
fundamental points: first, with regard 
to utilities themselves, that the rates 
permitted by public regulation are only 
enough to pay for the cost of service, 
including a fair return on the invest- 
ment; and second, that the very striving 
for profit produces an efficiency in the 
operating forces which in a_ govern- 
mentally-operated property is usually im- 
possible to attain. By and large the em- 
ployee of a private company must per- 
form satisfactorily or lose his job, while 
in any public body political considera- 
tions carry the greater weight, not only 
as to the quality of individual perform- 
ance, but also as to the number of per- 
sons employed, so that the fancied ability 
of the municipality to save profit is 
really the cause of much greater loss 
due to lowered efficiency. 


You have before you today in the 
person of Mr. J. D. Ross one of the 
isolated cases I mentioned a few mo- 
ments ago. He has given over 30 years 
of tireless and unselfish devotion to the 
public service of building up of the 
municipal electric system in Seattle. If 
his case were typical, the story of mu- 
nicipal ownership of electric utilities in 
our country in the last 30 years would 
probably not be one of continual de- 
cline as it has been on the whole during 
that period. James Bryce, writing 50 
years ago, commented on the conspicuous 
failure of American city government to 
achieve economy and efficiency and basic 
conditions have changed little since then. 
Democratic freedom was never the 
handmaiden of economy; we are all con- 
vinced that our democracy is worth the 
price it costs, but in candor we must ad- 
mit it is not a cheap price. 

In the line of efficiency, one of the 
stock criticisms made by public owner- 
ship advocates of privately-owned and 


December, 1936 


operated electric utilities is the alleged 
high salaries paid by private utilities 
compared to those paid by municipalities. 
Here also is a paradox for the unin- 
formed. There is probably no business 
where errors in policy and design and 
planning can be more expensive than in 
the electric business. Capable brains and 
experience cannot be employed for small 
salaries, yet without such capability ex- 
pensive mistakes cannot be avoided. The 
privately-owned companies spread their 
expert services over many properties, so 
that even the smallest get their benefit 
and thus obtain the most able advice on 
an economical basis. As a matter of fact, 
executive salaries form but 1 per cent 
to 2 per cent of the gross revenues of 
electric utilities and they range lower 
than in non-utility industries, like 
motors, steel, etc. 

The other factor just mentioned 
wherein experience has failed to measure 
up to preconceived theory is finance. 
This is because the electric industry has 
always been a growing one and because 
it is such a glutton for capital. Every 
dollar of additional gross earnings of 
an electric utility requires $5 or $6 of 
new capital for generating plant and 
distribution facilities. With the rela- 
tively slow and rigid processes of city 
financing this new capital requirement 
presents a very difficult problem, not 
only in our own but in foreign coun- 
tries. The inevitable effect of it is a 
curtailment of needed development, 
making service inadequate and therefore 
unsatisfactory. This difficulty has been 
one of the most common causes for the 
large number of abandonments or sales 
of municipal plants referred to earlier 
in this paper. 


In connection with financing, the 
claim has been made by protagonists of 
municipal ownership that the city could 
raise capital more cheaply than the pri- 
vate company, and that this difference 
represented a substantial saving to the 
people. With the passage of time the 
credit standing of private utility secur- 
ities has so much improved that the 
former advantage has either largely 
ceased to exist or has become a smaller 
factor. In general, it should be con- 
sidered in connection with the basic ques- 
tion, which some even of our largest 
cities have had to face, of whether the 
excessive use of municipal credit for 
utilities does not both lower the credit 
rating of the city and also curtail the 
ability of the city to finance adequately 
its requirements for streets, schools and 
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other public needs which can be fur- 
nished only by the city. A city dacs, of 
course, possess the advantage over a 
private company of being able to issue 
tax-exempt securities. This apparent ad- 
vantage, however, does not represent a 
net saving to the people because taxes 
must be collected somewhere. 

Another point which municipal ad- 
vocates have stressed is that the city 
retires its securities, while a private com- 
pany does not. A moment’s reflection 
will make it clear that the money re- 
quired for retiring securities must come 
from the people and must to that extent 
increase the cost of the service. Private 
companies could similarly reduce their 
securities if allowed to do so by public 
regulatory bodies; but as the process re- 
quires higher rates, it has not been en- 
couraged by such bodies. Tax-exemp- 
tion alone, at present rates, would retire 
a utility completely in 35 years but the 
money for the purpose would have been 
paid by the people. 


The private utilities have from time 
to time been bitterly criticised as being 
“vested interests” which through their 
monopoly gouge the public with high 
rates; and the intimation is advanced 
that this monopoly has been somehow 
grasped from an unsuspecting public. 
Such statements overlook the economics 
of the situation. The economic reason 
why the electric industry has to be a 
monopoly lies in the relatively high in- 
vestment required. The average capital 
invested in all industry in this country, 
based on the last census figures, is 71 
cents per dollar of annual gross revenue. 
In general industry, therefore, competi- 
tion which is desirable in order to pro- 
duce the greatest efficiency, does not 
affect a proportionately large investment 
of capital ; or at least the relative amount 
of it is such that investors are frequently 
willing to risk it in a competitive enter- 
prise. In the case of the electric indus- 
try, however, the capital required per 
dollar of annual gross is eight times as 
large as with industry as a whole, and 
such an amount of capital the investor 
dare not risk in a competitive enterprise. 
It is the realization of this unavoidable 
high investment ratio which has led to 
the standard practice of making the elec- 
tric utilities a regulated monopoly—reg- 
ulated so that no more than cost is 
charged for the service, a monopoly in 
order both to avoid the waste due to 
duplication of large investment, and, by 
~ *From p. 279 aye of Hearings before Subcom- 


mittee of House mmittee on Appropriations in 
March, 1936. . 
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thus protecting the investor, to induce 
him to invest his capital in such enter- 
prises at the lowest feasible rate. 

Up to the arrival of the New Deal 
the matter of governmental or private 
ownership and operation of electric 
utilities was largely a municipal ques- 
tion, but during the last few years the 
Federal Government has come into the 
picture in a big way. Before the recent 
developments the question before the 
body of citizens of any city was whether, 
with the various considerations previ- 
ously mentioned, they believed they 
could get better and cheaper service 
from the municipality than from a pri- 
vate company. While there were some 
hidden subsidies of the nature above out- 
lined, they were often not of great 
moment. 


When the Federal Government got 
into the electric power business, the hid- 
den subsidies, paid for with taxpayers’ 
money, took on huge proportions. The 
form which these hidden subsidies took 
was to charge costs for both construc- 
tion and operating expenses to other 
things than electricity. The most fla- 
grant examples were found in the case 
of the Tennessee Valley Authority, the 
so-called TVA. The dams built by 
TVA in the Tennessee River or its sub- 
sidiaries were expected to improve navi- 
gation and help control floods. Obviously 
the more of their cost that could be 
charged to these other functions, the less 
there would be to charge to electric 
power, and hence the cheaper the power 
would seem to be—for 85 per cent of 
the cost of furnishing hydro-electric 
power is in the form of fixed charges 
on the investment. According to the last 
annual report of TVA (page 63, 1935 
Report), of the total investment in pro- 
grams of $48,487,500 only $3,142,500, 
or about 61% per cent, was allocated to 
electricity. In the case of the Wilson 
Dam at Muscle Shoals, which cost $46,- 
951,000, the U. S. Army Engineers re- 
ported that $37,000,000 (or 79 per 
cent) was chargeable to electric power, 
but the TVA, when given charge of 
this Muscle Shoals development, reduced 
the allocation to electricity to $19,529,- 
000. This much lower amount is still 
over 41 per cent of the total investment 
and is six times as large as the per cent 
allocated to electricity in the other TVA 
activities. 

A further measure of the inadequacy 
of the TVA cost allocations to electric 
power is obtained by comparing the 
dams on the Tennessee River which the 
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TVA proposes to build at an estimated 
cost of $337,000,000* with the $75,- 
000,000 which the U. S. Army En- 
gineers estimated would be required to 
construct these dams for navigation pur- 
poses alone (House Document No. 38, 
Appropriation Committee 1936). On 
this basis the difference of $262,000,000 
would represent electric power. This 
would require allocating about 78 per 
cent of the cost to electricity. Similarly, 
in the case of the Bonneville Dam, near- 
ing completion by the U. S. Army En- 
gineers Corps on the Columbia River, 
40 miles above Portland, Ore., Col. 
Robins, in charge of the work, testified 
last May before a Congressional Com- 
mittee that from his engineering analysis 
69 per cent of the estimated cost of 
$65,000,000 was allocable to electricity. 

The difference between the percent- 
ages allocated to electricity by expert 
engineers just cited and the 6% per cent 
allocated by the TVA through its last 
report is the measure of Government 
subsidy to electricity. 


So much for subsidy arising out of 
allocation of construction costs. In the 
matter of operating expenses, more hid- 
den subsidies may be found. In the same 
1935 Report of the TVA it is stated 
(page 33) that the seven small munici- 
palities buying TVA power had made 
a satisfactory financial showing on the 
basis of retail rates lower even than such 
a city as Seattle; and to substantiate the 
claim the financial reports of these seven 
small plants are set forth on pages 73 
to 76. Inspection of some of the figures 
shows how the subsidy worked. In the 
case of Tupelo, Mississippi (one of the 
seven towns), where during the year in 
question 731 major domestic appliances 
were sold and nearly 300 new custom- 
ers obtained, the total commercial and 
new business expense was reported as 
$1,675—about the salary of one man. 
While Tupelo (a TVA customer) was 
thus claiming such low cost, the TVA 
itself in the same year, with Federal 
funds behind it, reported 154 persons 
on the payroll of the Division of Opera- 
tion of its Mississippi Division, and car- 
ried over $100,000 for sales promotion 
work, part of which was available for 
Tupelo. The Electric Farm and Home 
Authority also spent in that year over 
$200,000 for promotional and educa- 
tional programs. All of these form sub- 
sidies of very large proportions, much 
larger percentages than obtain with most 
city-owned plants, for all seven little 
city plants combined reported but $9,000 
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for commercial and new business ex- 
pense. Total operating expenses, includ- 
ing taxes and depreciation, reported by 
Tupelo in its last report were only 24.5 
per cent of the costs with a well-oper- 
ated private plant with about the same 
number of customers. 

TVA is thus another example of the 
contrast between theory and _ practice. 
When it was launched by the Federal 
Government, it was supposed to serve 
as a yardstick to measure the fairness 
of rates charged by privately-operated 
plants. In practice it seems to have be- 
come a yardstick for measuring the size 
of government subsidies directed against 
private business. 


The TVA is far from being the only 
subsidy the Federal Government, in the 
newly adopted policy, has offered to mu- 
nicipalities for electric development. 
Through the PWA and the WPA the 
Federal Government has offered to mu- 
nicipalities throughout the country (and 
in many cases urged their acceptance) 
direct cash subsidies, first of 30 per cent 
and later of 45 per cent of the cost of 
construction of an electric plant to any 
city which desired to erect a municipal 
plant to compete with its private utility. 
It is interesting to record that in the 
case of scores of American cities even 
these excessive subsidies were insufficient 
to lure the electorates into voting for 
bonds to pay for the remaining 70 per 
cent to 55 per cent respectively. These 
subsidies were pure gifts with no inter- 
est charges or obligation ever’ to repay. 
Nothing would seem to show more 
clearly the desperately poor case for mu- 
nicipal ownership and operation of elec- 
tric utilities than the fancied necessity 
for government to offer such huge sub- 
sidies for their support. 

There are two other questions which 
these excessive Federal Government sub- 
sidies to governmental electric develop- 
ment naturally evoke: 

1. On what theory should people in one 
city (through Federal taxes) be called upon 
to pay nearly half the cost of an electric 
plant in some other city? 

2. What is the reason for such excessive 
governmental solicitude about electricity, 
which forms about 2 per cent of the wage 
earner’s budget, where residence rates have 
been brought down almost continuously for 
the last 50 years (and are now but 60 per 
cent of what they were two decades ago) 
and when household electricity costs but 
one-fourteenth as much as the tax burden? 

The recent incursions of the Federal 
Government into the electric field thus 
differ entirely from the oft-repeated ex- 

(Continued on page 514) 
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SALES—ELECTRIC REFRIGERATORS 


(Household Models Only) 
MONTH OF OCTOBER AND FIRST TEN MONTHS OF 1936-1935 
























































Month of Monthof Monthof FirstTen First Ten 
October October September Months Months 
1936 1935 1936 1936 1935 

Total United States.............. 44,380 43,706 80,050 1,878,062 1,467,189 
Maine ce ; 43 90 71 7,021 7,727 
New Hampshire............... 214 76 267 6,184 5,571 
Ee 2 reer 37 46 (74) 4,323 3,450 
eee ee Peer 1,499 1,845 3,594 72,824 61,441 
Rhode Island cea dwacive ce ateNee 163 123 386 9,302 7,743 
SS See ee eer 965 367, 807 32,035 23,576 
Total New England............. 2,921 2,547 5,051 131,689 109,508 
New Ee er eee ee 9,295 8,058 17,501 219,457 178,163 
a “een 2,105 1,809 4,712 79,953 63,467 
ee 4,537 4,657 8,807 173,319 117,242 
Total Middle Atlantic ........... 15,937 14,524 31,020 472,729 358,872 
Ohio rer ask ee Birack Stk SARS Gow a ie 2,454 2,634 5,354 122,951 89,986 
Indiana a araierate anda ayaa edo tesececs 924 728 1,567 52,937 37,674 
BE distin soi ph bsskay xopas 2,749 2,933 3,274 137,589 108,449 
Michigan dew aa Ta due swee Ps 1,759 1,663 3,706 92,064 61,874 
0 Ee eres 422 486 654 31,256 25,090 
Total East North Central........ 8,308 8,444 14,555 436,797 323,073 
NN er eee ee 596 342 608 26,064 21,150 
Iowa wet eee e teen eee tees 397 327 529 28,624 24,882 
ES Ce En Pe 470 553 2,269 59,008 44,850 
North ON a aren a'Seaigd o¥ieiak (3) 35 59 2,915 4,039 
I AMON. os ees sale ecneses 64 85 (62) 4,818 5,179 
PEE Seca g's kioGinin gd 48 bla oe 55 177 176 16,213 16,405 
RRS © crgcth Aire St eae aioe ta 243 188 789 22,035 19,181 
Total West North Central........ 1,822 1,707 4,368 159,677 135,686 
II, ost vba irsn3u bs ace ae 109 96 19 3,660 3,205 
OS Eee errr rere 521 451 907 20,599 21,430 
District of Columbia.........:.. 445 698 1,104 18,184 12,055 
Virginia settee teeter eee eens 442 465 1,203 29,587 21,810 
West Virginia Rtatahacn artes carat i 95 197 193 23,262 15,781 
DOGS TOAPGMBR 6 ickc ccc s snes 296 429 554 35,561 25,756 
South Carolina Se Sa nee 189 243 260 17,337 12,873 
Georgia alabaster era aya meow ane GWU 430 452 585 31,135 28,072 
NN oe gc icna lec, a. nana ae aks, a8 2,271 3,080 3,543 27,100 25,209 
Total South Atlantic............. 4,798 6,111 8,368 206,425 166,191 
ee AT Oe ee ae 375 308 257 25,042 17,147 
ey ee ee ree 685 400 1,277 28,914 25,059 
nt talcue k ocaa Ripka ae 279 351 802 21,146 22,280 
OS EO CA aoe 155 139 290 10,744 7,414 
Total East South Central........ 1,494 1,198 2,626 85,846 71,900 
FE FOOTER EEL OTE ee Te 67 a 298 10,938 10,267 
ra trey ere 668 493° 1,144 19,336 14,624 
CE ek, aaa aliwe wae aon 98 175 630 18,765 17,117 
AS os Bice Ss aaa @) $n Sag ease 1,011 1,708 2,881 76,601 63,271 
Total West South Central........ 1,844 2,385 4,953 125,640 105,279 
SS EST Eee TC 56 63 260 8,764 6,367 
Idaho eee eee 60 65 231 8,972 7,132 
NERA, SSA nearer terre 7 33 51 2,840 2,450 
MI or ainsi wie cme Xo e e OS 129 232 662 13,731 11,778 
NUR ogi eis bias casa de’ 16 48 135 3,683 3,312 
aids sa th pac kn sian 112 104 129 5,885 5,737 
| Rg ota Se ae err ein 134 40 400 11,182 7,425 
NS See OP ee See 93 44 182 2,760 1,847 
ates Meme Si. << 06.000 3.900 607 629 2,050 57,817 46,048 
IN 55 65, 0: 3:5)d dyes ae ae 343 454 1,071 31,059 21,942 
NEE “si ei'aiare: Wiss cia, b's7a'o aie ao hap 205 243 500 19,567 14,629 
INI ioe ka necea nee eae 6,101 5,464 5,488 150,816 114,061 
ee ee 6,649 6,161 7,059 201,442 150,632 


This summary includes adjustment figures reported by several 


companies which do not represent their 


actual October sales but are corrections to be applied to their first nine months totals to give their 
correct total apportionment among the various states for ten months. 
(Figures based on report issued by the National Electrical Manufacturer’s Association.) 
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Electric Power for the Farmer 


By M. C. Burritt 


Commissioner, New York State Public Service Commission 


An Address before The New York State Farm Bureau Federation at Syracuse, N. Y., Nov. 11, 1936 


E have reached that period in 

our development in which avail- 

able electric power is no longer 
regarded as a privilege for those farmers 
who can afford it, but as a necessity and 
a right for all farm homes and enter- 
prises whose nature and location are such 
as reasonably to guarantee their stability 
and permanency. This right differs from 
that of rural free delivery, for example, 
chiefly in that private enterprise neces- 
sarily attaches certain conditions of rea- 
sonableness based on sound economics, 
whereas the government places no such 
limitation as to whether or not the ser- 
vice rendered will pay its cost. This 
difference arises not only because pri- 
vate enterprise must always count the 
cost while government is not required to 
do so, but on the important fact that 
large and semi-permanent local invest- 
ments not easily removable are required 
to serve electricity, whereas no such in- 
vestments are imposed by mail delivery. 
This condition will at once raise the 
question in some minds, “Why not have 
government ownership and universal dis- 
tribution of electric power, instead of 
limiting it largely to private enterprise?” 


We have all been much interested of 
late in having electric lines extended to 
serve the 60 per cent of our farmers not 
now served, and this is very important. 
I shall have more to say about it later. 
It. is really equally important to con- 
sider by what system, or under what 
state policy, all of our farms are to be 
served. These policies are likely to be 
formulated in the not distant future. 
Some are already taking shape. Can 
farmers be best served by regulated pri- 
vate companies, or by municipally owned 
plants? Is a state subsidy necessary or 
desirable? First without taking sides on 
this important question, recently much 
in the public eye, I would like to sum- 
marize for you the present state of facts 
regarding public and private ownership 
of electric public utilities in New York 
State, and point out their relative ad- 
vantages and disadvantages, with espe- 
cial reference to rural areas; and then 
perhaps to express an opinion. 


Regulated Monopolies and Municipal 
Ownership 

First, to avoid confusion and to con- 
fine myself to actual rather than theo- 
retical or propaganda discussion, let me 
define what I am talking about. There 
are two systems or means of providing 
electric central station current, both 
adopted state policy, and both legally 
and definitely provided for under New 
York law. 

The Public Service Law, since modi- 
fied in several important respects in its 
essential outline, was first enacted in 
1907 upon the recommendation of then 
Governor, now United States Chief Jus- 
tice, Charles Evans Hughes. In prin- 
ciple it recognizes public utilities as es- 
sentially monopolies and outside the 
field of ordinary direct competition 
(which does not mean that they have no 
competition), and therefore subject to 
complete regulation and the necessary 
supervision by the State as to their prop- 
erties and general policies. This means 
that their territory is limited to that 
specifically franchised and certificated by 
the localities and the State, that their 
standards of services, the value of their 
properties, their earnings thereon and 
the rates to be charged their consumers 
for service, are subject to the State’s ap- 
proval and may be modified by it. Like- 
wise, they must keep their books, records 
and accounts as prescribed, make reports 
which must be available for public in- 
spection as required, and they can issue 
no securities of any kind without state 
approval. In short, if effectively regu- 
lated by the Commission, to which the 
administration of law is delegated, they 
are really the agents of the State to fur- 
nish service as required at approved 
rates, subject only to the constitutional 
rights of persons and corporations. 


By public or municipal ownership and 
operation of electric utilities I mean the 
furnishing of electric service directly by 
the State or one of its authorized sub- 
divisions, which owns at least the facil- 
ities of distribution and which may also 
provide the sources of power and its 
transmission. This state has had pro- 
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vision for such ownership and operation 
since 1897 when general permissive leg- 
islation was adopted providing for vil- 
lage electric systems. Even prior to this 
there may have been some special char- 
ters and special laws. These provisions 
for municipal ownership were enlarged 
and further defined by laws adopted in 
1934 (Chapters 281 and 285). Certain 
regulation of municipal rates and ser- 
vice are reserved by the State to be 
exercised by its agent, the Public Service 
Commission. 

Under this municipal legislation 52 
municipalities in the state serve approxi- 
mately 75,000 customers. Jamestown 
with 15,000 consumers is the largest, 
and Deering Harbor, with 24 customers, 
is the smallest of these. Others furnish- 
ing electric service are Dunkirk, West- 
field, Arcade, Penn Yan, Marathon, 
Ilion, Hamilton, Boonville, Richmond- 
ville, Rouses Point and Freeport. 


Outside of New York City (which 
has six electric companies with 2,000,- 
000 customers), there are 66 private 
electric utilities in the state serving 
1,450,000 customers. Of these seven are 
affliated with the Associated Gas and 
Electric System and nineteen with the 
Niagara Hudson System, leaving forty 
not affiliated with these two large hold- 
ing company systems. 

It is of interest to note that of a total 
of about 61,500 farmers receiving cen- 
tral electric station service in the state in 
1935 only about 500, or less than one 
per cent, were served by municipalities. 
This number constituted only 0.7 of one 
per cent of the total customers served by 
municipalities. It is obvious that mu- 
nicipal service is almost wholly urban— 
city or village. 

From the above it is apparent that 
electric service in New York is predom- 
inantly provided by private regulated 
utilities who serve 95 out of every one 
hundred electric customers (this does 
not include New York City, where pri- 
vate companies serve almost 100 per 
cent). 

The Cost of Electric Service 


There has been so much misunder- 
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standing as to the cost of electric service 
that it seems desirable to discuss the ele- 
ments that enter into costs briefly, in 
order to fairly consider the possibilities 
of reducing them either under regula- 
tion or municipal ownership. If one sys- 
tem generally produces lower costs than 
the other, then, other things being equal, 
I should prefer it. There is nothing 
sacred about either system. We all want 
what best serves the public interest. 

For our purposes here all costs may 
be considered in four principal groups: 


1. Production 

2. Transmission 

3. Distribution 

4. General, including overheads and ad- 

ministration 

Let us look into each of these briefly. 

Production. Electricity may be and is 
obtained, whether by a private utility or 
by a municipality, in one of three ways: 
(1) by outright purchase from another 
company, (2) by generation in its own 
steam plant, and (3) by hydro genera- 
tion by its own water powers. Munici- 
palities and the smaller private com- 
panies generally purchase their power at 
the most favorable rate they can bar- 
gain for, which is usually less than they 
can generate their own. Within reason- 
able limits, the larger the generating 
facilities the cheaper an efficient plant 
can produce current. In any case pro- 
duction costs are one of the smallest 
elements of cost—generally from 2 or 3 
mills to one cent per kwhr at the bus 
bar, dependent chiefly on the amount 
taken and its distribution over the 24- 
hour period, or load factor. 


The economies of state or other mu- 
nicipal over private production of elec- 
tric current are not readily apparent. 
Cost of electric current is not a function 
of ownership but of location, natural 
advantages, size, efficiency of generating 
facilities, and other such factors, whether 
privately or publicly owned. 

Transmission costs are also a func- 
tion of distance rather than ownership. 
Hydro power is frequently at long dis- 
tances from the centers of consumption, 
e.g., the St. Lawrence. Where it is near, 
transmission costs are low and current 
likely to be cheap, eg., the Niagara 
Frontier, where rates are the lowest in 
the state. 

Steam generated electric power is usu- 
ally cheapest where the plants are lo- 
cated on tide water, because of the cheap 
transportation of coal, e.g., New York 
City. 

Transmission involves rights of way, 
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poles or towers, wires, labor, line losses, 
etc., whether owned by a private com- 
pany or by the state or a subdivision, 
and there is no reason to believe that the 
one can transmit electricity any more 
cheaply than the other. 

Distribution presents much the same 
problem. Poles, wires, transformers, 
labor, services, meters, etc., account for 
the principal elements of cost. How can 
a city or a village distribute the juice 
more or less cheaply than a private com- 
pany, given reasonable efficiency? The 
answer is, it cannot. 

General Overhead and Administrative 
Costs. It is here that such differences as 
exist in favor of municipalities are most 
readily apparent. Private companies in 
the past have had a tendency to pay 
much larger salaries to their officials, to 
add larger overheads, sometimes theoret- 
ical and more or less non-existent, than 
the municipalities; to erect expensive 
office buildings, pay higher rents, mem- 
berships in public organizations from 
Chambers of Commerce (and Farm Bu- 
reaus) to golf clubs, contributions to 
charity, and now, old age security, pen- 
sions, and all the rest. All these add 
cost to a kilowatthour not usually ex- 
perienced, at least to the same degree, by 
municipalities. But a more realistic 
management and efficient regulation are 
eliminating many of these. 


The municipal plant may or may not 
pay any taxes. Unpaid bills of munici- 
pal customers are a lien against the tax- 
payers’ property and these costs may be 
less. Street lighting may not be paid for 
on the basis of costs. These and other 
minor factors must also be considered. 

The Public Service Commission in the 
famous Boonville case pointed out one 
way to reduce municipal costs below 
those of private companies. It suggested 
and ordered that when the bonds to 
build the plant had been retired out of 
earnings, that the municipality should 
not charge or collect any further return 
on the capital paid for by consumers, 
thus thereafter avoiding a five or six per 
cent return on such fixed capital as a 
profit. But the municipalities them- 
selves opposed this, took the matter to 
the courts and secured a reversal of the 
Commission’s order and established the 
same legal basis for municipal rates as 
those of private companies. To my mind 
that is not only inequitable, but foolish 
and retrogressive. 

A good test of private versus munici- 
pal ownership as a measure of low rates 


is the comparison of rates actually 


December, 1936 


charged in the state today. The rates 
are hard to compare, for many reasons, 
some of which I have discussed. Some 
municipal rates are lower, notably those 
of Jamestown and Penn Yan. These 
two serve comparatively few farms. 
Many are higher than those of neighbor- 
ing private companies. Generally, mu- 
nicipal rates appear to be lower for small 
consumptions, but higher than private 
company rates for larger customers. 


Some Further Aspects of Private vs. 
Municipal Ownership 

There are other considerations to be 
kept in mind in formulating a public 
policy which will secure the widest dis- 
tribution of electricity at the lowest pos- 
sible rates. Among these are (1) the 
character and location of the municipal 
unit or the private company and the 
territory served, (2) the efficiency of 
the municipality or private company, and 
(3) the freedom of these from political 
control in the one case and from domi- 
nation by a holding company on the 
other. ; 
The tendency of private companies 
has been distinctly toward consolidation 
and centralized control. The proof of 
this in New York is that about 75 per 
cent of the territory of the state, outside 
of New York City, is served by one of 
the two great systems, viz., the Niagara- 
Hudson, and the Associated Gas and 
Electric. —The companies which make up 
these systems do not always serve inte- 
grated and logically connected contigu- 
ous territory. Some serve cities, chiefly, 
e.g., Buffalo and Elmira. Others serve 
chiefly rural areas, with few cities in 
their territories, which are widely scat- 
tered, e.g., Niagara, Lockport and On- 
tario Power Company and the New 
York State Electric & Gas Corpora- 
tion. Most of the companies would be 
willing to correct these conditions, and 
the Commission would probably favor 
some reorganization under proper con- 
ditions. To my mind, the ideal situa- 
tion would be to have the logical trad- 
ing territory contiguous to an urban 
center with which it has many common 
trade, distribution and other interests 
served by the same company with the 
same basic rates, modified only to pro- 
vide for minimum bills and rates in the 
first blocks of energy sufficient to offset 
the lesser densities of customers. Such 
situations are approximated at such cen- 
ters as Rochester, Albany, Binghamton 
and Hudson, and to a less extent in the 
Syracuse and Utica territories. 

Municipal plants generally tend to 
confine their services to cities and vil- 
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lages. Out of 52 in the state only nine 
serve rural areas, except purely inci- 
dentally, and these provide only a mini- 
mum of farm service. There is not a 
single instance of a municipal plant in 
the state which serves adequately the 
entire adjacent territory which could 
most logically be served by it. Arcade 
and Westfield probably come the nearest 
to this. No rural territory is itself or- 
ganized for municipal service. Usually, 
and with few exceptions, the small num- 
ber of rural towns served by municipal 
plants are served incidentally and at 
rates generally higher (by “4c to lc per 
kwhr) than in the municipality itself. 
In a few cases where municipalities 
do not serve electricity outside their 
boundaries they sell to local associations 
or corporations, as, for example, Skane- 
ateles, which sells current to one such 
line at 3c per kwhr, the owners of the 
line maintaining it and bearing all the 
additional costs. This is expensive and 
unsatisfactory to rural areas. 


If municipally owned and operated 
plants should continue to develop along 
present lines we might eventually have 
a situation in which the cities and vil- 
lages would be serving themselves, with 
the rural areas largely left to the private 
companies, which, having lost the dense- 
ly populated areas, would likely find it 
difficult to make ends meet. Farmers and 
other dwellers in the country would then 
find themselves obliged to pay higher 
rates, or, as is the case in the Province of 
Ontario now, electric service would have 
to be directly subsidized by the state to 
provide comparable rates. 

The efficiency of a plant is determined 
first by factors inherent in its set-up, 
such as location, size, the demands for 
service, unavoidable costs, etc., and sec- 
ondly, by management. While it is not 
necessarily a fact, even within reasonable 
limits, that the larger the plant the 
lower the costs, other factors being equal, 
this is likely to be true. It is certainiy 
true that some private companies and 
many municipal plants are too small, 
and their loads too poorly distributed to 
be as efficient as larger plants with more 
diversified territories. It is a fact also 
that size makes possible the employment 
of expert engineers, accountants, man- 
agement and rate men, which gives the 
companies able to employ them a con- 
siderable advantage. It is true, too, that 
many municipal plants lack such experts 
and suffer therefrom. 

One other factor merits consideration. 
We are just emerging from an age of 
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over-organization, combinations, central- 
ization, and domination of private util- 
ities from the top by holding companies. 
In many cases these have milked the 
local operating companies, not only by 
taking out excessive dividends, but also by 
overhead service charges of many kinds 
and out of proportion to the benefits re- 
ceived. This unhappy period has prob- 
ably passed, thanks to drastic legislation, 
both state and federal, and such over- 
head domination is not likely to be longer 
dangerous to the public interest. 

Municipalities are of course free from 
such conditions, but they are subject to 
another danger equally ominous, viz., 
political control. The politicians have 
long since discovered that a municipal 
plant may be made a handsome source 
of revenue—some of which may come 
from farmers—which can be used to 
keep down the tax rate by diverting it 
from the rate payer. Such diversion 
keeps up the electric rate, takes money 
from the rate payer and gives it to the 
taxpayer, not always the same parties 
and usually in a different ratio. This is 
indirect taxation, usually inequitable, 
and may lead to serious abuses. 

My experience is that municipal plants 
need rigid supervision by the state fully 
as much as the private companies. Their 
accounting is often very poor, their en- 
gineering not always the best, and their 
managements too often underpaid and 
politically controlled. 

There are, of course, other factors, 
such as sources of power, distribution of 
loads, interchange of power between 
companies, etc., which have a bearing on 
any complete evaluation of municipal 
versus private ownership as a method of 
electric service. Time does not permit 
the discussion of these here. 


Effective Regulation 


Personally, I believe that the private 
ownership of public utilities, providing 
they are effectively controlled and regu- 
lated, is likely to provide the best service 
at the lowest rates, unless municipal 
plants are to be heavily subsidized by 
government. This is particularly true 
of service to farmers, for the reasons 
already stated, and especially because 
rural areas by their nature are more dif- 
ficult to organize for municipal service. 

At the same time I believe that it is 
good state policy to have the provision in 
law which we have in New York, which 
authorizes municipal service if and when 
private service and rates prove to be un- 
satisfactory to the public. When util- 
ities are unreasonable in resisting regu- 
lation or arbitrary in their service and 
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rates, or if the regulatory body is in- 
effective or negligent, the possibility as 
well as the fact of municipal ownership 
is a threat to make the bad boys less 
exacting and more reasonable. 

The first essential of good regulation 
is the disposition to make:it fully effec- 
tive and to really control the utilities in 
the public interest. While we have not 
always had this disposition in the past, 
we do have it now, on the part of the 
legislative body, the Governor, and the 
immediately responsible body, the Public 
Service Commission. 

Secondly, the necessary authority must 
be embodied in law. The Public Service 
Law of New York, originally conceived 
by Governor Hughes, has long been an 
effective instrument of regulation. It had 
its weaknesses of omission, soon discov- 
ered by smart lawyers paid to do so. 
Recently, most of these weaknesses have 
been remedied and the gaps stopped, so 
that now most of the necessary means 
of effective regulation are provided. 

But laws must be constitutional and 
questions of constitutionality are the sub- 
ject of much dispute. Particularly have 
the companies invoked those provisions 
of our constitutions which provide that 
the property of any citizen shall not be 
taken without due process of law. The 
law is not always equitable, and some 
decisions of the Commission designed to 
interpret the law equitably to consumers 
have been reversed by the courts after 
long litigation. In some instances the 
law has been changed by the legislature, 
and in spite of long, hard fights by utility 
lawyers, often over highly technical 
points, the law as interpreted by the 
courts is gradually being tightened so 
that control of public utilities by state 
and nation, backed up by the threat of 
municipal competition, is now in a fair 
way to become completely effective. 


One further essential to effective reg- 
ulation is the personnel of the regulatory 
body and its attitude toward regulation. 
As to this we will let a former member 
of the Commission, later its Counsel for 
15 years, recently resigned to take up 
private practice, speak. General Blakes- 
lee has had a long experience and ample 
opportunity to observe. Recently he 
said :* 


“I argue that the policy of the Public Ser- 
vice Commission, as now constituted, has 
become progressive; it certainly is realistie. 
We have no feigned, imaginary, negative or 
indeterminate attitude of public interest. 
The Commission, broadly speaking, views it~ 

*From an address before the 31st Annual Con- 


vention of the Empire State Gas & Electrie Assn., 
at Saranac Lake, N. Y.,-Oct. 1, 1936. 
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self as being, not the representative of utili- 
ties, nor particularly concerned with security 
holders (except to the extent of seeing to it 
that all securitiés' ‘issued are backed by 100 
per cent of tangible property; coupled with 
as low a return as the Commission can ef- 
fecuate), but as directly and positively repre- 
senting one group, the rate-payers.” 


* * 


“So far as utilities of New York State are 
concerned, such a policy is extremely fortu- 
nate. Complaisant regulation would be 
fatal today. A strong commission—actively 
bent on protecting every right or privilege of 
the rate-payer—is the most effective and 
soundest bulwark against public ownership, 
and against remote control regulation, that 
the gas and electric industry of this state 
could have, even if it took counsel and could 
choose its own means of self-protection. 

“Why do I say this? Because we have an 
intelligent and progressively minded regula- 
tory body, with every facility for prompt, 
efficacious and just presentation and determi- 
nation of all questions of rates, service and 
financing, actively favoring the consumer’s 
interest. Is there anything in any scheme of 
public ownership or operation which can do 
as much? If there is any such provision 
written into any plan of public operation for 
the consumer’s benefit, I have never seen it.” 


Progress in Rural Electrification 


Before closing this discussion I should 
like to report to you the status of rural 
electrification up to date, and to call 
your attention to some important con- 
siderations affecting its future. I last 
reported on this at the annual meeting 
of the State Agricultural Society in Al- 
bany last January. Since then progress 
has not only been steady but has ac- 
quired momentum. 


The reports of the companies to the 
Commission indicate that about 4000 
additional farmers and approximately 
7200 rural but non-farm customers were 
added to rural lines during the first six 
months of 1936. This involved the con- 
struction of 1425 miles of new lines 
calling for an expenditure of about two 
and one-quarter million dollars to give 
service to about 6100 customers. The 
other 5100 new customers were given 
service from already existing lines. 

Reports are not yet available, of 
course, for the last six months of 1936, 
but our information indicates that con- 
struction will approximately equal that 
of the first six months. It is safe to say, 
therefore, that during 1936 approxi- 
mately 3000 miles of new rural line will 
have been constructed, to add about 
11,000 new customers on new lines, of 
which about 6500 are farmers, bringing 
the total New York farms served by 
central station electric current to 79,- 
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000. This is about 40 per cent of all our 
farms, as recorded by the 1935 census, 
and compares with about 58,000 farms, 
or 33 per cent, served a little more than 
a year ago. 

Obviously, farms cannot be electrified 
without the cooperation of prospective 
customers. Neither the companies, the 
Commission, nor the farm organizations 
can bring about electrification unless the 
individual customer wants and is able to 
take the service. Some evidence that he 
has not always done so in the past is the 
fact that in 1936 nearly 10,000 custom- 
ers (two times the first six months, 
5000) were connected, not to the new 
lines built this year, but to previously 
existing lines. —This number is compara- 
ble with the 11,000 added to new lines, 
showing that almost as many new cus- 
tomers already had service available as 
were added by the building of new lines. 
This is not pointed out critically, be- 
cause | know that many farmers were 
unable to do what they wanted to do 
even when an electric line went right by 
their farm. But it is a fact, and this 
inability to take service has made it im- 
practicable to build other lines. 


One of the most irritating situations 
now developing in connection with rural 
extensions is the refusal on the part of a 
certain few property owners to give 
rights of way. Under the new plans 
generally in effect, and at the instance of 
the Commission, the companies must 
hold their costs of construction to the 
lowest possible figure if they hope to 
approach anything like a reasonable re- 
turn on their rural lines. This means 
that they should, where practicable, be 
permitted to build their lines where they 
will have the least tree interference and 
where they can take the greatest advan- 
tage of topography in lengthening spans. 
I am not unmindful of the inconvenience 
and undesirability of having lines cross 
fields. I merely call attention to the 
other side, another aspect of the question. 

If we are to keep the investments in 
rural lines down, rights of way at least 
along highways should be given freely. 
Not to do so may defer the building of 
the line indefinitely. If condemnation 
proceedings are resorted to, costs are 
greatly increased. Payments for rights 
of way only add to costs, which it is 
very desirable to keep down. 

In closing I want to again call atten- 
tion to a very important factor which I 
stressed at Albany in January. The 
minimum guarantees now required by 
the companies in some rural areas prob- 
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ably initially produce income not much 
greater and perhaps in some cases not as 
great as the out-of-pocket costs, not in- 
cluding general overheads, depreciation 
and return. The profitableness, even the 
existence of the line, is therefore almost 
wholly dependent on increased use by 
existing customers, plus a few additional 
users. In the same way the full value of 
electric service to farmers can only be 
realized through the use of all the ap- 
pliances which are economical or which 
bring large added convenience and sat- 
isfaction. 

Not only is this true, but the mainte- 
nance of existing rural rates, and fur- 
ther reductions in these rates, is abso- 
lutely dependent upon increased volume 
of use—load. 

With the continuing reduction in resi- 
dential rates which are generally appli- 
cable in rural territories, the customers 
must use a larger number of kilowatt- 
hours if the revenue is to approach the 
amounts which would have resulted be- 
fore the rate reduction. For this reason, 
if rural electrification is to be successful, 
current must be used liberally by the 
customers. 


If the rural lines do not yield the 
companies a return adequate at least to 
pay costs if not a profit, one of two 
things must happen. Either the urban 
centers must carry the load by making 
up the deficiency, or rates must be in- 
creased. Neither is to be desired. City 
consumers may not long consent to the 
former, and the latter would tend to 
defeat its own ends. Substantial in- 
creases in use is the best—indeed the 
only satisfactory answer to the problem. 

The Farm, Light and Power Com- 
mittee, which has done such good work 
in promoting electrification, should now, 
in my opinion, concentrate its efforts on 
building up an adequate use of that 
which it has helped so much to make 
available. Without such increased use 
we may lose much of what has been 
gained. Further progress in rural elec- 
trification depends a good deal on the 
intelligent and full use of facilities now 
available and upon the building of line 
loads, sufficient not only to support the 
lines already built but to warrant the 
building of more lines and further re- 
ductions in rates. The companies have 
come through with a necessary program 
for line extensions at reduced rates. It 
is now distinctly up to the rural users to 
say whether they will make sufficient use 
of the facilities built to warrant the 
present and future investments. 
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The Case Against Government Monopoly 
of Electric Power 


By Frank A. Newton 


The Commonwealth & Southern Corporation 


This is the negative side of a debate at Purdue University, Lafayette, Ind., Dec. 5, on the 

proposition: Resolved: That all Electric Utilities Should Be Governmentally Owned. Mr. W. 

I. Nichols, Director, Division of Electrical Development, Tennessee Valley Authority, cham- 
pioned the affirmative side, substituting for Dr. A. E. Morgan of TVA. 


HOPE what I may have to say may 

not be too largely a repetition of 

what you have heard heretofore in 
the debates on this subject. There are 
many issues involved in this question. 
There are many points which might be 
discussed. The limited time at my dis- 
posal prevents any complete discussion 
of all the various phases of this subject. 
It is my purpose to confine myself to 
certain features which are not ordinarily 
given much consideration in a discussion 
of this question but which are entitled to 
very serious attention. Also I would 
like to emphasize what to me appear to 
be the most vital questions involved in 
this matter of public ownership of all 
electric utilities. 

At the outset and with no intention 
to quibble or to inject technicalities into 
this debate, I feel that it is proper to 
call attention to just what the question 
means. The question reads: ‘“‘Resolved: 
That All Electric Utilities Should Be 
Governmentally Owned and Operated.” 
This is not a question of whether mu- 
nicipal ownership has been a success or 
not in isolated instances. It is not a 
question whether it is proper or not to 
establish rate “yardsticks” by the gov- 
ernment. It is not a question of the 
success or failure of partial public owner- 
ship in Ontario, or Sweden, or any other 
country. 

This is a question of complete govern- 
ment monopoly, a question of whether 
or not public ownership-and operation 
of all electric utilities in the country is 
necessary or desirable. 


I am not contending that every pub- 
licly owned electric utility in the coun- 
try should be displaced by private own- 
ership. That is not the question before 
us. The affirmative of this question, 
however, must prove that every private 
utility should be displaced by public 
ownership. Despite the fact that there 
are well known outstanding cases of pri- 
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vately owned electric utilities in this 
country with the most splendid public 
relations, furnishing the most efficient 
service to the public and at rates excep- 
tionally low, conservatively capitalized 
and against which even the most ardent 
public ownership advocate can direct no 
criticism, despite that fact the affirma- 
tive of this question has the burden of 
proving that even those companies must 
be displaced by public ownership. 


Those who contend for a complete 
government monopoly and rely upon 
facts derived from municipal or govern- 
ment operations in other places, must, of 
necessity, demonstrate that the condi- 
tions under which such successes were 
obtained—if they were successes—pre- 
vail throughout the United States. Ref- 
erence is made to the Ontario Hydro 
Electric System. That is not complete 
government ownership. Canada has 11 
provinces and outside of the single Prov- 
ince of Ontario, privately owned util- 
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ities generate 94 per cent of the total 
power supply. Again the Ontario Hydro 
System has been operated at a very seri- 
ous deficit for several years, as their re- 
ports disclose. Sweden, which is pointed 
to as an example of the success of public 
ownership, does not have complete gov- 
ernment monopoly nor is it the expressed 
intention of that government to bring 
about public ownership of all electric 
utilities. 

It does not meet the issue involved 
here, as I see it, to assert that public 
ownership is coming, that it is inevitable 
and that the tendency is in that direc- 
tion. I dispute the accuracy of this state- 
ment. I do not believe the American 
public wants a complete government 
monopoly of the electric utility business 
now or any time, but that is beside the 
point. To say that government owner- 
ship may or should be brought about 10, 
15, or 20 years from now is too in- 
definite and too remote a proposition to 
be given serious consideration in a dis- 
cussion of that’problem at this time. 
Conditions 10, 15, or 20 years from now 
may be so different from what they are 
today that the entire question will need 
different consideration under an entirely 
different set of circumstances. There is 
only one fair construction to be placed 
on the question at issue and that is, 
should there be complete government 
ownership and operation, a complete gov- 
ernment monopoly of all the electric 
utilities in the United States as condi- 
tions now exist or as they may reason- 
ably be anticipated in the near future. 


Municipal Ownership 


During the 54-year history of the elec- 
tric utility industry in the United States 
and while electric service has been 
brought to practically every hamlet, vil- 
lage and city, public ownership has had 
ample opportunity to demonstrate its 
efficiency and its advantages. The great- 
est number of municipal electric utilities 
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in existence at one time was 3077 in the 
year 1923. In 9 years that number had 
declined to 1849. A total of nearly 4000 
municipal electric systems have been 
established at one time or another since 
1882. Of this number 2068 have been 
sold or abandoned. Municipal owner- 
ship has been tried in nearly 4000 com- 
munities. Less than 1900 municipal sys- 
tems remain and half of these do not 
generate their own power but buy it 
from private companies. Today, after 
years of experience and despite the argu- 
ments of the advocates of public owner- 
ship, only 6.4 per cent of the electricity 
used by the customers of this country is 
sold by municipally owned plants. 

Municipal ownership has failed, after 
54 years, to convince the people of the 
United States that it is necessary or de- 
sirable. Not only has municipal owner- 
ship been unsuccessful in fact but it is 
wrong in principle. As has been pointed 
out by Mr. Arthur E. Morgan (Chair- 
man of the T.V.A.), “Electric power 
distribution by public ownership must be 
seen as a regional rather than as a mu- 
nicipal matter.” Again quoting from 
Mr. Morgan, “For electrical distribu- 
tion, a city is not as a rule a normal 
unit.” 


This brings us to the inevitable con- 
clusion that. if we are to have a com- 
plete government monopoly of the elec- 
tric utility industry, it must be, as Mr. 
Morgan has pointed out, through re- 
gional systems. It must spread over areas 
embracing not only many cities and com- 
munities but even a number of neighbor- 
ing states, all under the direction and 
control of some central bureau in Wash- 
ington which shall control the destinies 
of the country as far as the supply of 
electricity and its price are concerned. 
The result would be the greatest politi- 
cal organization ever known to the 
world, controlling the location of power 
plants and transmission systems, fixing 
the price of power to industries, as well 
as to the homes, directing the location of 
industries and influencing votes through 
its expenditures for plants and by the 
rates it charges. Imagine such an organ- 
ization spreading over the whole coun- 
try and reaching into 21,000,000 homes. 

That it would be possible to bring the 
various states together under federal 
control for the generation and distribu- 
tion of electricity is but wishful think- 
ing. It is simple to state but difficult, if 
not impossible, to bring about. There 
are many legal difficulties in the way, as 
well as practical political difficulties. 
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Look at the situation with reference 
to the matter of traffic laws, divorce 
laws, corporation laws, highway con- 
struction and numerous other matters. 
Have the states acted in unity or uni- 
formity? Different states in different 
sections under different conditions have 
varying views on these questions. Which 
is right? Who knows? Shall rigid uni- 
formity be forced upon them regardless 
of their convictions and their local con- 
ditions? The states have been jealous 
of their rights and privileges and they 
will continue to be so. It will be diffi- 
cult to convince states with large water 
powers and other states with great coal 
mines that their advantages should be 
shared equally with others. 

Another matter which will impose 
great obstacles to such a plan will be the 
problems created by the loss of taxing 
power by the states. By public owner- 
ship properties will be removed from the 
tax rolls and the tax revenues lost by the 
change from private to public operation 
must be passed on to the other taxpayers. 


Past Abuses 

Much is said by those who contend 
for government monopoly of the electric 
utility business about alleged abuses and 
mistakes which have been made in the 
past in the industry. Yes, mistakes have 
been made under private ownership, but 
let us remember that it is easy from the 
safe vantage point of the side lines to 
point out the mistakes made by those who 
must make decisions and act in the midst 
of the game. After the game is over, 
there are many Sunday quarterbacks who 
could have done a much better job. 

Those who have never had to soil 
their hands with actual work in shop or 
field, those who have not been compelled 
to spend sleepless nights worrying and 
planning how to develop new and 
greater business, build new plants and 
raise the money for such undertaking, 
those who have had none of these trying 
experiences always find it easy to point 
out mistakes and indicate a remedy. Cer- 
tainly, however, there is nothing in the 
record of politics and in the abuses and 
mistakes of those in public office, local, 
state or federal, which would lead any 
thinking person to believe that political 
domination of the industry would be 
preferable. It seems to me that in con- 
tinually bringing up the name of some 
past utility executive who may have vio- 
lated his trust, using that as an argu- 
ment for complete governmental monop- 
oly, is about as logieal as to insist that 
because men in public office and high 
places have at various times violated 
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their public duties, that is a reason why 
the offices so violated should be abolished. 

The abuses so often referred to have 
been almost entirely corrected or elim- 
inated. Such legislation as may still be 
necessary to remove remaining abuses is 
favored by an overwhelming percentage 
of the electric utility industry. 

The loyal officers and employees who 
have built up the electric utility indus- 
try of this country and those who are 
now furnishing a service which is un- 
paralleled in the history of the world, 
in economy, efficiency and high standard 
of service, are but human beings, hon- 
estly trying, proud of their record and 
hoping of course to pass on through 
efficiency and loyalty to greater respon- 
sibilities and greater rewards. They owe 
their positions, not to any political repre- 
sentative, but to their own accomplish- 
ments. 

Let those who base their contentions 
for government ownership on the: mis- 
takes which have been made in this in- 
dustry under private operation demon- 
strate that the record of government in 
business has been of such character as 
would lead to higher standards, greater 
efficiency and great loyalty in the con- 
duct of this tremendous industry. Mr. 
Thomas A. Edison well said: “There is 
far more danger in public monopoly than 
there is in private monopoly.” 


Regulation and Government Monopoly 

Under our American system, a large 
and responsible place is given to govern- 
ment in the field of business. It is given 
the function of regulating business in 
the interest of freedom, fair play and the 
general welfare. Regulation is a judicial 
function and properly belongs to govern- 
ment. The states for a number of years 
have regulated the electric utilities as to 
their rates, as to the service they furnish 
to the public and as to the issuance of 
their securities. That regulation has 
been effected by means of boards or com- 
missions upon which the legislatures 
have bestowed authority to regulate the 
utilities within the boundaries of the re- 
spective states. 

Those who contend for complete and 
unregulated government monopoly of 
the electric utility industry must show 
that the public interest will be better 
served under such a system than under 
the present system of private manage- 
ment under public regulation. The ques- 
tion is not whether the present system is 
perfect, but whether the alternative of 
complete unregulated government mo- 
nopoly under political control is better. 

Those who contend for a government 
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monopoly of the electric utility industry 
assert that state regulation has failed. 
Those who favor complete unregulated 
government monopoly realize that state 
regulation must be discredited before 
they can convince the public that govern- 
ment ownership is either advisable or 
necessary. Let there be no misunder- 
standing. Public ownership displaces 
regulation. Public ownership and regu- 
lation cannot get along together. It 
must be one or the other; witness the 
fact that the TVA has refused to ac- 
knowledge the jurisdiction of the state 
regulatory commissions in those states in 
which it operates. With but few excep- 
tions municipally owned and operated 
electric utilities are exempt from the 
regulation of the state commission. Mu- 
nicipal plants have always fought against 
state regulation. 


Those who insist that state regulation 
has failed and that it must be supplanted 
by government ownership and operation 
have much to explain away in the his- 
tory of this industry. The electric util- 
ity industry in this country represents an 
investment by the public of over $13,- 
000,000,000, the greater part of which 
has been put into the business under 
state regulation. Electric service has 
been brought to every community in the 
United States of over 1000 population, 
also to over 33,000 villages of less than 
1000 population, of which 20,000 are 
hamlets with less than 250 inhabitants. 
There is hardly a hamlet without the 
convenience and comfort of electric ser- 
vice. This has been accomplished co- 
incident with the growth and develop- 
ment of state regulation. The rates 
charged to customers have been reduced 
steadily throughout the history of the 
industry until today they are at their 
lowest level. Since 1913, the use of elec- 
tricity in the American home has almost 
trebled, but the cost per kilowatthour 
has been reduced 42 per cent. State reg- 
ulated utility rates fell during the last 
10 years at a more rapid rate than the 
composite of all unregulated items com- 
prising the cost of living and rates are 
still falling, while at the same time the 
unregulated items of household expense 
are either rising or standing still. This 
too has been accomplished under state 
regulation, and in the face of a mount- 
ing cost of government and in the face 
of constantly rising utility taxes. 

Some of the commissions are under- 
staffed, some of them need more exten- 
sive powers. All of these are matters 
readily taken care of by the legislatures 
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of the various states. Complete, orderly, 
impartial, yet strict state regulation, to- 
gether with private ownership and ini- 
tiative, has proved itself. The record is 
there for anyone to see. The progress 
and development of the electric utility 
industry of this country is the envy of 
every country in the world. 

It has always seemed to me that the 
position taken by these advocates of pub- 
lic ownership that state regulation has 
failed puts them in a most absurd and 
inconsistent position. How do they ex- 
pect that if government has failed to 
regulate successfully as they say that it 
may be expected to operate successfully ? 
This is contrary to the old principle that 
he who is faithful and efficient in smaller 
things may be expected to be faithful 
and efficient in larger things. Those who 
contend that public ownership is neces- 
sary because state regulation has failed 
would seem to reverse the Biblical prin- 
ciple and hold that he who is faithless in 
smaller things committed to his hands 
should therefore be given greater respon- 
sibility and made ruler over bigger 
things. 


Industry and Electric Power 

Electric power is a vital factor in 
manufacturing and in industry in gen- 
eral. Yet this fact is seldom mentioned 
in these discussions and given little or 
no consideration. The reason for this is 
obvious. Practically all arguments for 
government ownership are directed to 
its assumed social advantages and to its 
claimed benefits to the domestic cus- 
tomer. Why is this so? The answer is 
that at the end of 1935 there were over 
20,779,000 domestic users of electricity 
in the United States, while there were 
at the same time but 504,000 industrial 
customers of the electric utilities. In 
these nearly 21,000,000 homes live the 
voters of the country to whom the ap- 
peal for public ownership is directed. 

Let us look at a few facts as to the 
sale of electric power in this country. 
In 1935, out of a total sale of electricity 
of 77,555,000,000 kilowatthours to all 
classes of users, the domestic customers 
used but 13,978,000,000 kilowatthours, 
or 18 per cent. During the same year 
the industrial customers used 41,162,- 
000,000 kilowatthours, or 53 per cent 
of the total sales. The remainder went 
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to the small commercial light and power 
customers, for street lighting, to electric 
railways and municipal buildings. Many 
electric utilities sell over 60 per cent of 
their output to industrial customers, the 
percentage running as high as 70 per 
cent in some cases. 

This tremendous volume of industrial 
sales of electricity by the electric utilities 
of the country has made possible the de- 
velopment of more efficient steam tur- 
bines and steam generating plants and 
the building of large hydro-electric un- 
dertakings. This is the class of load 
which has been responsible for long dis- 
tance transmission of power and the in- 
terconnection of great utility systems. It 
is this industrial business of the utilities 
which by reason of its great volume of 
use and good load factor, has made pos- 
sible the present low level of domestic 
rates. 

The electric utility industry is differ- 
entiated from other industries by the 
fact that fixed charges constitute such a 
large part of its total cost of operation. 
The investment required in an electric 
utility is generally from 5 to 7 times its 
annual gross revenue. Or, to put it in 
another way, it turns over its capital but 
once in from 5 to 7 years. The ordinary 
mercantile or industrial enterprise turns 
over its capital often, many of them sev- 
eral times a year, few requiring more 
than one or two years. Volume is there- 
fore of vital importance in the business 
of generating and delivery of electricity. 
Unit costs and the price per kilowatt- 
hour depend directly upon volume of 
output. When one factory purchases at 
one point as much power in one year as 
100,000 domestic customers for whose 
service millions of dollars are required in 
poles, lines, transformers and meters and 
for whom 100,000 meters must be read 
and 100,000 bills computed, delivered 
and collected every month, it is realized 
what part industrial sales play in electric 
utility engineering, investment and oper- 
ation and in the ultimate cost to the 
customers. This is an actual case. There 
are others like it. 


Let me make clear at this point that 
this large industrial business of the elec- 
tric utilities pays its way. The carrying 
of this industrial load by the utilities 
puts no burden on the domestic cus- 
tomers. On the contrary, this large scale 
industrial business, this generation and 
delivery of power in great blocks, has 
reduced unit costs, has improved efh- 
ciencies of operation and has brought 
about, more than any other factor, the 
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constant reduction in domestic rates 
throughout the history of the industry 
to a present level lower than ever before. 
On this I speak from over 25 years’ ex- 
perience in cost analysis and rate-making 
and with no fear of contradiction. 

Now the power to dominate and con- 
trol American industry through govern- 
mental ownership of the electric utility 
industry is a most dangerous power to 
put into the hands of any government. 
With such power, government could 
easily penalize certain sections of the 
country and certain industries and re- 
ward other sections and other industries. 
No American loyal to our constitutional 
freedom wants any such power and no 
group of radicals should ever be per- 
mitted to have and exercise such power 
over American business. At this point 
let me repeat the words of Mr. William 
Green, President of the American Fed- 
eration of Labor: 

“Analysis of the industrial situation shows 
that electric power is the greatest contribut- 
ing factor toward the increase in the effi- 
ciency and productivity of the working 
people in our country. 

“Both employers and employes in America 
have been free from the domination of auto- 
cratic control and governmental dictation 
such as prevails in some of the lands.... 
Let us hope our nation will always remain 
free from governmental autocracy and dicta- 
torial control of its industries and workers.” 

What may be expected to happen if 
the electric industry comes under com- 
plete government ownership and oper- 
ation? Can’t you see the inevitable wire 
pulling and log rolling between different 
states and different sections of the coun- 
try to secure and to hold industries? 
Can’t you see the same thing will come 
about which has always prevailed in the 
building of roads, river and harbor work, 
the location of the post offices and in all 
governmental undertakings? The large 
industrial power users under government 
ownership would not be dealing with 
private companies at arms’ length, on a 
sound economic basis, but would be com- 
pelled to deal through political repre- 
sentatives in Washington in order to 
pretect their rates and their supply of 
power. They will be forced to resort to 
political influence to protect themselves 
and their workers and their communities 
or build and operate their own plants. 


If these industrials are thus compelled 
to build their own power plants, that 
volume of sales would be lost to the 
governmentally owned and operated elec- 
tric power plants, unit costs will rise 
and higher rates to the residential and 
commercial customers will be required 
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or larger deficits incurred to be made up 
by the taxpayers. 

Is this fear of what will happen to the 
industry under government ownership 
and operation of the electric utilities a 
mere fancy? Let us see what has 
happened in the Ontario Hydro Elec- 
tric System, the largest governmentally 
owned and operated electric utility in 
the world. 

In that system, the residential cus- 
tomers receive rates materially lower 
than the commercial customers and the 
ordinary power users who use electricity 
in much greater quantities. Political 
pressure reduces the rate to the domestic 
customers and holds it up for the com- 
mercial and industrial users. What do 
we find with respect to the Tennessee 
Valley Authority? First, and of great 
significance, we find that the Act under 
which the TVA was created provides 
that in the sale of power first considera- 
tion must be given to the residential and 
rural customers. Commercial and indus- 
trial customers are to be given secondary 
consideration. We find in the last pub- 
lished bulletin of the TVA that the 
average rate paid by the commercial cus- 
tomers in the localities it supplies and 
under the rates it dictates is 25 per cent 
higher than the average rate paid by the 
domestic customers, even in the face of 
the fact that the commercial customers 
use two and one-half times as many kilo- 
watthours per year. 


Under the present system of private 
ownership and operation, there is always 
present possible competition of publicly 
owned plants. Yardsticks may be set up, 
as in the case of the TVA, to measure 
the reasonableness of the rates of the 
privately owned system. In other words, 
there is always open an alternative to 
private ownership, namely, public owner- 
ship and operation. If a municipality is 
convinced that economies can be effected 
and other advantages obtained by chang- 
ing from private to public operation, it 
may always do so. But once complete, 
unregulated government monopoly of 
the electric utility industry is effected, 
there will be no alternative. 

There is no magic in government op- 
eration. Under any government monop- 
oly the utilities would still be operated 
by human beings, subject to the same 
emotions and weaknesses, with no greater 
abilities than those operating the private 
utilities. Workers in government as in 
private undertakings wish to hold their 
jobs. The difference is that under gov- 
ernment operation the individual worker 
is too often judged by his political belief 
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or influence rather than by the test of 
efficiency in the performance of his 
duties. 

The dangers of government monopoly 
were seen and expressed by Mr. Arthur 
E. Morgan when he said: 

“The success of public ownership will ex- 
tend only so far as it can be divorced from 
political patronage. ... If we greatly in- 
crease public ownership, then the doctrine 
that ‘to the victor belong the spoils’ will 
spell the doom of social and economic 
decency and health.” 


Cost of Government 


Let us turn for a moment to the rec- 
ord of the privately owned electric utility 
industry in this country and contrast it 
with the record of government. In the 
year 1935, the average family in the 
United States paid $33.82 for all the 
electricity it used—an average of 9c per 
day. At the same time the cost of gov- 
ernment, federal, state and local, was 
over $480 per family, 14 times the cost 
of all domestic use of electricity. A re- 
duction of only 10 per cent in the cost 
of government would pay the entire do- 
mestic electric bill of the country and 
leave over $14 per family to be spent or 
saved. Since 1913, the average cost of 
domestic electricity has been reduced 42 
per cent. No extravagant statement that 
the rates charged by the electric utility 
are excessive and unreasonable can be 
justified by the facts. There is no busi- 
ness about which the public, through its 
agencies, knows so much. The electric 
utility industry has been operating in 
the gold fish bowl. The state commis- 
sions have literally taken the utilities 
apart many times to determine what 
their costs are, whether they are proper 
costs and the relation of these costs to the 
rates charged. 

The American family today buys 
nothing: of equal value and convenience 
as cheaply as it buys electricity. It has 
been pointed out that the tax alone on 
114 packages of cigarettes per day is 
greater than the cost of domestic elec- 
tricity. The automobile users of this 
country pay in taxes, alone, $100,000,- 
000 a year more than is paid for all 
domestic electricity. The fact is that 
domestic electricity is cheap. It is diffi- 
cult to see what justification there is for 
all this agitation by politicians and others 
about the cost of electricity which 
amounts to only 9c per day per average 
family. What is all the shouting about? 
Here is a commodity, if you please, the 
price of which has been reduced faster 
than any other commodity. Here is a 
commodity, the cost of which has stead- 
ily declined while the cost of living and 
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the cost of all other commodities have 
advanced. 

Perhaps the reason for all this agita- 
tion lies in the fact that the industry has 
25,000,000 customers and serves over 
21,000,000 homes and farms, in which 
millions of voters live. 

It should be noted that the standard 
governing the furnishing of electricity 
throughout the country under state reg- 
ulation is practically uniform, so that 
customers may move from a hamlet to 
the largest city or from one section of 
the country to another, finding service 
of the same standards and the same char- 
acter and able to use the same electric 
appliances. It is also significant to note 
that there is a growing tendency for 
uniformity of rates regardless of size of 
the locality served. This is in marked 
contrast with the situation in Ontario. 
What this means I may emphasize when 
I point out that the Commonwealth & 
Southern System, which I represent, 
through its various operating companies 
in 11 states, was serving at the end of 
1935 nearly 3000 communities with an 
average population of but 1800. Yet 
these companies, with few exceptions, 
charge the same rates in all of the com- 
munities they serve with no regard to 
their size or location. 


TVA and the Yardstick 


With reference to the TVA and yard- 
stick it has set up, I think no more com- 
plete, no fairer statement can be made 
than was made by its Chairman, Mr. 
Morgan, in the Forum magazine when 
he said: 


“The President wishes that somewhere in 
America there should be a case of public 
generation, distribution and sale of power. 
He is of the opinion that power developed 
in this country ought not everywhere to be 
a public project, that private development 
of power has decided advantages and ought 
not to be abandoned. But he feels there 
ought to be here and there cases of public 
ownership which can serve as comparisons. 
And if they are to serve as comparisons, 
they must be open and aboveboard with 
nothing hidden. They must be fair, with no 
special, arbitrary advantages. They must 
pay taxes, just as private utility companies 
must do, and every other reasonable charge, 
if they are to provide us with a fair com- 
parison.” 


With a yardstick so conceived and so 
applied there can be no complaint and at 
the same time private ownership would 
have no fear. 

You, who will within a few years be 
ready to go into some profession or some 
business activity, have, I am sure, two 
objectives in mind. First, in whatever 
you may do you will seek to excel in 

(Continued on page 514) 
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Handbooks for the High School Debates 


NUMBER of handbooks and man- 
uals have been prepared by various 
agencies for the use of participants in 
the 1936-1937 high school debate on the 
proposition “Resolved, That all electric 
utilities should be governmentally owned 
and operated.” This debate subject was 
chosen by the National University Ex- 
tension Association for high school and 
college students, after debating leagues 
throughout the nation had expressed 
their choice. This year’s debate is the 
tenth in a series that have been spon- 
sored by the Association, and it is ex- 
pected that more than 100,000 students 
will participate. 
The handbooks that have been issued 
so far include the following: 


National University Extension Association 


ELECTRIC UTILITIES—Tenth Annual 
Debate Handbook 1936-7. Volume I— 
edited by Bower Aly, Assistant Professor 
of English, The University of Missouri. 
Published by arrangement with National 
University Extension Association. Lucas 
Brothers, Columbia, Mo. 1936. 220 pages 
—single copies 75 cents. 

ELECTRIC UTILITIES—Tenth Annual 
Debate Handbook 1936-7. Volume II (as 
above) Lucas Brothers, Columbia, Mo. 
1936. 220 pages—single copies 75 cents. 


Platform News Publishing Company 


GOVERNMENT OWNERSHIP OF ELEC- 
TRIC UTILITIES—J. Weston Walch, 
Chief Compiler. 174 pages, 83% x 10%. 
Platform News Publishing Company, 45a 
Free Street, Portland, Me. 1936. $2.50. 

A PRACTICAL GUIDE TO REBUTTALS 
—Frank A. Allen, Platform News Publish- 
ing Company. 1936. Single copies $1.25. 

SUPPLEMENTARY REBUTTAL NOTES 
—Platform News Publishing Company. 
1936. Price $2.00. Issued four times dur- 
ing debate season. 

PLATFORM NEWS—Platform News Pub- 
lishing Company. 50 cents per year. Is- 
sued monthly and contains articles by 
leading authorities on both sides of ques- 
tion. 

STUDENT’S PROBLEM BOOK ON ELEC- 
TRIC UTILITIES—By J. Weston Walch. 
Platform News Publishing Company. 
1936. 21 pages. Single copies 25 cents. 


E. C. Buehler 


SHOULD THE GOVERNMENT OWN 
AND OPERATE ELECTRIC UTILI- 
TIES?—Compiled and Edited by E. C. 
Buehler, Director of Forensics, University 
of Kansas. Noble and Noble, Publishers, 
Inc., 100 Fifth Avenue, New York City. 
350 pages, $2.00. 


H. W. Wilson Company 


GOVERNMENT OWNERSHIP OF ELEC- 
TRIC UTILITIES—Compiled by Julia E. 


Johnsen. The Reference Shelf, Volume 
10, No. 9—H. W. Wilson Company, 958 
University Avenue, New York City. 1936. 
329 pages, 90 cents. 


Congressional Digest 
GOVERNMENT OWNERSHIP OF ELEC- 
TRIC UTILITIES—PRO AND CON— 
Congressional Digest, 2131 LeRoy Place, 
Washington, D. C. October, 1936, issue. 
32 pages. Single copies 50 cents. 


American Federation of Investors 


DEBATER’S HANDBOOK —Presenting 
Arguments Against Government Owner- 
ship and Operation of Electric Utilities— 
Prepared by C. C. Carrothers, A.M., De- 
bate Coach—Drake University. American 
Federation of Investors, Inc., 35 East 
Wacker Drive, Chicago, Ill. 1936. 63 
pages. Single copies 25 cents. 


Public Service Magazine 
THE CASE AGAINST GOVERNMENT 


OWNERSHIP — Edited by Robert C. 


Clemnison. Harvey J. Gonden, 35 East 
Wacker Drive, Chicago, Ill. 1936. 96 
pages, 8 x 11. 


Wisconsin Utilities Association 


PRIVATE OWNERSHIP AND OPERA- 
TION OF ELECTRIC UTILITIES—Wis- 
consin Utilities Association, 135 West 
Wells Street, Milwaukee, Wis. 1936. 144 
pages, 10 cents. 


Oklahoma Gas and Electric Company 
MUNICIPAL OWNERSHIP IN OKLA- 

HOMA—Oklahoma Gas and Electric 

Company, Oklahoma City. 1936. 27 pages. 


The Rotarian for December, 1936, 
contains a short article for public owner- 
ship of electric utilities by Dr. John 
Bauer and a short article by Mr. C. W. 
Kellogg against such ownership. 

The Platform News, published month- 
ly by the Platform News Publishing 
Company of Portland, Maine, contains 
in its September issue an article by Mr. 
Carl D. Thompson entitled ‘Public 
Ownership of Electric Utilities Is Nec- 
essary.” The October issue contains a 
reply to this article by Mr. Frank A. 
Newton. The November issue carries 
an answer to Mr. Newton’s argument 
by Mr. J. D. Ross, and the December 
issue or January issue will contain a 
counter reply by Mr. Bernard F. Wea- 
dock. 

Reference material on the negative 
side of the debate question was also pre- 
pared by the Edison Electric Institute at 
the request of the National University 
Extension Association. This material 
was discussed in the September issue of 
the E.E.I. BULLETIN. 





Planning For Emergency System Operation 


The load dispatching or system operating organization is the heart of a power system, particularly 
during periods of emergency. The ability of this organization to function successfully in the han- 
dling of major emergencies and to work toward restoring the system to normal operation depends 
to a large extent on an advanced and detailed study of the functioning of these men. Such a study 
should cover whether the organization has been made adequate, whether it is trained for its tasks and 
whether it has been furnished proper and sufficient facilities to meet the tests of these emergencies 
when they suddenly arise. The damage done by the floods last Spring in the mid-Atlantic and New 
England states with recent sleet and bad wind storms have emphasized the need of study how best to 
guard systems from these major troubles. The operation of a system during such emergencies is logi- 


cally a part of such studies. 


By Wm. R. Hamilton 


Superintendent of System Operation, West Penn Power Company 


Presented before The Fall Meeting of the System Operators of New England 


classified into three major activi- 
ties. These are: 


G esse OPERATION can be 


1. Allocation of the load among the vari- 
ous power stations, arranging of the ex- 
change of power over the various inter- 
connections and arranging that adequate 
capacity for the system load will be on the 
lines. 

2. Planning and arranging all outages on 
lines and equipment and supervising the 
switching for these outages to safeguard all 
employees working on or near circuits nor- 
mally energized. 

3. Directing the operation of all stations 
insofar as they affect service to customers or 
the system as a whole during any emergency 
_which arises. 

Considerable has been written, both 
for our trade publications and for pres- 
entation to E.E.I. and sectional com- 
mittees on the first two of these sub- 
jects. The third subject, however, has 
had but little discussion and this has 
been confined to the events covering 
some outstanding case of trouble. 

There has been an opinion that no 
specific guide for future conduct could 
be derived from studying the troubles 
of others because of the peculiarities in 
layout of different systems and because 
each emergency is different in develop- 
ment and in effect. Most operating 
men know now that they can profit by 
studying these troubles and experiences, 
even though the conditions have to be 
altered to fit their own systems. 

Emergencies can be broken into two 
classes. These are emergencies of short 
duration, for example, those being con- 
fined within a period of 24 hours, and 
those of longer duration and extending 
over more than one heavy load period. 
By far the greatest number of troubles 
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are of short duration insofar as system 
conditions are concerned. This covers 
practically all lightning storms which 
are vicious in the mid-Atlantic area, 
practically all equipment failures such 
as the failure at Hellgate Station in 
New York and the bushing failures in 
Philadelphia a few years ago. 
Emergencies of lung duration occur 
rarely. Some systems have not experi- 
enced such troubles in recent years. The 
leading examples of major troubles are 
hurricanes sweeping up the Atlantic 
coast, tornadoes in the South and West, 
sleet storms on both sides of the Alle- 
gheny mountains, strikes such as the one 
at Toledo, serious power station fires, 
and floods such as those which have oc- 
curred in New England, the mid-At- 
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lantic states and in the upper Ohio and 
lower Mississippi River basins. 

These emergencies may cover the en- 
tire system, only a part of the system, 
or may only involve a company because 
of trouble on an adjacent system. 

Planning system operation to meet 
adequately all of these different condi- 
tions would be an impossible task, for 
nobody can plan in detail all the needs 
of any system. In general, if you work 
to offset the worst conditions and events 
you have reason to expect, your com- 
pany will be fortified against the lesser 
emergencies. You may not be justified 
in attempting to protect against troubles 
which are going to happen only once 
every few score years, so it is necessary 
that each review his problems, discuss 
the value of different plans and do the 
best he can with reasonable economy. 
The next disaster may come from an 
altogether different source. 

The operating picture during these 
emergencies can be broken up into the 
problems of organization, communica- 
tion, power supply, interconnections, 
system layout, station design and cus- 
tomer contacts. Several of these divi- 
sions overlap and are only touched upon 
in this discussion. 

Planning an Organization 

One important step in preparing for 
the handling of major emergencies by a 
system operating organization is the 
careful selection and thorough training 
of those men who will be on the firing 
line. Until a few years ago troubles 
were so frequent that the obtaining of 
ample experience in the handling of 
trouble was only a routine. The men 
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selected for this work were picked be- 
cause they had courage, good voice and 
a good operating background. Usually 
their educational attainment was not 
high and they did not have much knowl- 
edge of the theory pertaining to the vari- 
ous troubles they were handling. 

As equipment design has improved, 
and as the systems have become strength- 
ened with more sources of power to 
each important area, the number of 
major emergencies has grown less and 
less. In order to keep up with the ad- 
vancement in the quality of equipment 
on the system (it also becoming more 
complex), many companies are now se- 
lecting for dispatchers men with a better 
technical background and with ability 
to think their way through the troubles 
they experience. Nevertheless, these men 
are not obtaining sufficient experience in 
handling major emergencies. Methods 
must be worked out to give these men 
the necessary operating background to 
carry their systems without help through 
at least the first part of a serious emer- 
gency. To date very little material dis- 
cussing satisfactory ways to carry out 
this training is available. 

It is necessary that these men be kept 
thoroughly familiar with the systems 
they are dispatching. Such knowledge 
cannot be obtained from blueprints and 
maps. An organization should be large 
enough to permit these men to make 
frequent inspection trips over the sys- 
tem to study the equipment on the 
ground and even more important to 
know personally the men they contact 
over the telephones. Each organization 
should see that these inspection trips are 
made, and ascertain that the men ob- 
tain value from them. Trips at least 
once a month should be arranged. One 
good plan is to require each load dis- 
patcher to write a report of each trip, 
and to offer in these reports construc- 
tive suggestions pertaining to the sta- 
tions and the lines they examine. Many 
good ideas will come from such reports. 


Frequent group meetings among the 
dispatchers is a fundamental part of any 
training program. These meetings have 
an increased value if specialists from 
other departments and organizations 
will discuss various problems in which 
the dispatchers are interested. It appears 
desirable to plan group meetings about 
once a month. The group meetings 
should be held away from the dispatch- 
ing center when the study is to cover 
some problem that can best be studied 
elsewhere. 
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Successful operation of a power sys- 
tem depends as much on having capable 
well-trained operators as having capable 
load dispatchers. One operator in a 
self-imposed jam can cause the load dis- 
patcher more worry, and can do more 
damage to the service than a good sized 
storm. The Philadelphia Electric Co. 
has done more toward an intelligent se- 
lection of their operators by carefully 
worked out psychological tests than most 
other companies. Their work on this 
subject is worthy of study. 

It is West Penn Power Company’s 
practice to furnish every substation with 
a complete set of emergency operating 
instructions and to give each station op- 
erator sufficient authority to restore all 
service in his station and to furnish ser- 
vice to adjacent stations without any 
load distpatcher’s assistance, so if all 
communication facilities from the load 
dispatchers fail, power will continue to 
flow over all essential lines by the action 
of-these operators alone. This plan has 
been. so successful over a number of 
years that it is considered one of the 
reasons for the company’s good operat- 
ing record. It also is a basic aid in de- 
centralizing the organization in a major 
emergency so that each unit will func- 
tion on its own and handle its own 
troubles with very little outside help. 

Many companies have recognized the 
need for and written an operating man- 
ual to assist in the training of their op- 
erators and load dispatchers. There are 
two objections to these manuals: first, 
the care and time required to write 
them and in keeping them up to date; 
second, the objection to giving the op- 
erating men this vast amount of ma- 
terial with the expectation that they 
learn it. 

Actually each operator is expected to 
know practically all of the material per- 
taining to his job even though no man- 
ual is issued. Those who have issued 
such manuals have found them of defi- 
nite value as a place for confining all 
active operating instructions. When such 
a manual is not often used operating 
orders are found to be in effect and in 
station files which were out of date and 
should have been recalled. The manual 
prevents this happening. One should 
recognize that these manuals are but 
references for spare time study for the 
older men, but they are very valuable 
as a guide for training new men. 

The fact that Detroit Edison, Con- 
sumers Power, Philadelphia Electric, 
Public Service of New Jersey, Duquense 
“ight, Pennsylvania Power & Light, 
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West Penn Power and many other com- 
panies have prepared such manuals in- 
dicates a definite value in this work. 

Obviously it does little good to write 
instructions for operators unless there is 
a competent organization continuously 
active in training theses operators, re- 
viewing the instructions with them, and 
rewriting instructions as changes occur. 
There is no man who is more likely 
to go stale and careless than an operator 
in a small station where trouble seldom 
occurs and where no one ever visits. 

Organization Activity During 
an Emergency 

There are two distinct types of emer- 
gency organizations to set up during 
these catastrophes. The first is that 
which has to operate the system. The 
second is that which has to restore 
equipment to service and to rebuild the 
property which has been damaged or 
destroyed. Usually system operating or- 
ganizations are well trained and well 
manned so they need little assistance. 
Outside untrained help is only a hin- 
drance and there should be no hesita- 
tion to refuse such help when ample 
trained men are available. 

When a catastrophe comes over a 
large spread out system generally the 
troubles can best be handled by an or- 
ganization so decentralized that each 
trouble center and each major unit in 
these centers will be under the super- 
vision of someone with sufficient author- 
ity to act without hindrance. These 
units need tie into the central organiza- 
tion only when their activities’ affect 
system operation, or when they need 
additional materials or men. It is de- 
sirable, though, that these trouble units 
do contact with headquarters frequently 
to keep the management and the operat- 
ing organization informed of progress. 
It is good practice to move one or two 
trained load dispatchers into the trouble 
areas to work closer with the emergency 
crews and to hold the contacts with the 
central organization. 

Attempts will be made ‘to contact de- 
partment heads in these trouble areas 
for decisions on other matters. Such 
calls should be intercepted as much as 
possible for generally these decisions can 
be made by others less busy. They only 
require the approval of someone in 
authority. 

On most widely spread systems, the 
System Operating Department, because 
of its trained personnel, accustomed to 
supervisory duties and being on duty 
twenty-four hours with the best of com- 
munication facilities available, can best 
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act as the contact agents between the 
areas in trouble and our officers. This 
department can act as a clearing house 
to expedite men and materials where 
they are most needed. It may find itself 
invaluable in locating and dispatching 
to the trouble areas every male employe 
who can help in the rebuilding. It is 
important, though, that one relay en- 
gineer be kept in close contact with the 
load dispatchers to study the system re- 
laying as the operating setup is altered 
to meet the troubles being experienced. 

No one man is big enough to direct 
alone a large organization through any 
catastrophe. Of course, department 
lines are forgotten. All operating men 
are accustomed to stay on the job 24 
to 40 hours when major troubles occur. 
Such a practice is in order when the 
disturbance will clear up within that 
time, but when the catastrophe is one 
that will last for several days, these 
long sieges without sleep only impair 
one’s general efficiency and may bring a 
relapse later. Company officers may 
have to insist that some leaders knock 
off for sleep after say the first 40 hours. 
Most of us pride ourselves in our ability 
to stand these long sieges, but actually 
we do so at only a sacrifice in efficiency. 
This may be only 50 per cent normal 
after the first 24 hours. The desire to 
be on the job should be weighed against 
our possible need later, when we may 
have to sleep. A schedule should be 
worked out as quickly as possible which 
limits the working hours of every man 
to 12 or 14 hours a day. 

The Purchasing and Stores Depart- 
ments should set up emergency organi- 
zations, available for 24 hour duty, to 
handle the ordering, and delivery of 
emergency materials as the calls come 
in from the trouble areas. These or- 
ganizations must work closely with the 
organization contacting the trouble areas, 
that there will not be duplication of 
effort and so that when delays in de- 
livery of supplies occur substitutes can 


be offered. 


Layout of Load Dispatcher’s Office 

Many companies have located their 
load dispatching centers in substations 
or adjacent to control rooms in power 
stations. This was done because these 
were the most economical locations and 
because it was thought that the closer 
contact with the operating conditions at 
these more important stations would 
give the load dispatcher a quicker and 
more complete picture of what was 
happening. 
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Experience has shown that the load 
dispatchers tend to magnify the trouble 
at these stations in relation to the effect 
on the system as a whole.. Often when 
serious trouble occurs at these stations 
the load dispatchers are so upset emotion- 
ally that their ability to analyze what is 
happening and their effectiveness in re- 
storing the system to normal is impaired. 
Wherever possible load dispatchers 
should be located in quiet rooms, not 
necessarily remote from power and sub- 
stations, but at least isolated from the 
sound and sight of any equipment with 
which they are concerned. 

When planning a system operating or- 
ganization with load dispatching cen- 
ters which will function best during an 
emergency, each company has to decide 
whether a centralized plan or a de- 
centralized plan of dispatching will 
function best. 

The centralized plan seems to be 
favored for metropolitan systems, but 
both plans are used by transmission type 
companies. Generally if a system can 
be broken up into definite units of load, 
each with fairly well defined area, a 
dispatching center for each area is in 
order. Likewise, there appear to be defi- 
nite limits in the distance or territory 
a dispatching center can cover efficiently 
without building an excessively elaborate 
telephone system. Modern thought 
seems to favor the decentralized plan of 
dispatching on an extensive transmission 
system rather than a larger organization 
concentrated at one location. Pennsyl- 
vania Power & Light, West Penn 
Power and the American Gas & Electric 
systems are three good examples of the 
decentralized plan of dispatching. Each 
method has its advantages and the geo- 
graphical conditions of the system being 
served are the guiding factors governing 
which method is best applicable. 

The reliability of a load dispatching 
center in maintaining contact with its 
system depends entirely on the telephone 
lines extending from it. Regardless of 
the care taken in safeguarding this tele- 
phone service, during extreme emergen- 
cies some or all of these telephone lines 
may be lost. In the case of a centralized 
dispatching system, this means complete 
loss of supervision of the entire system. 
In the case of the decentralized plan, it 
may mean only the loss of supervision 
over one area which can be supplemented 
by help from other districts. 

When the commercial telephone com- 
panies are depended on for telephone 
service one is justified in arranging for 
two separate storm-proof cables con- 
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necting the telephone exchange to the 
load dspatching centers and important 
stations. Preferably each cable should 
come over a different route. If these 
cables extend through areas where pos- 
sible floods can occur, the cables serving 
the load dispatchers should be free from 
all other taps through the flood area. 

One important and expensive tool 
used by the load dispatcher is his tele- 
phone switchboard or turret. Every 
company has a different idea of how they 
should be designed. Some prefer keys 
for switching because of their compact- 
ness. These keys are mounted flat in 
the desk on a sloping faced panel or on 
a vertical panel. Another group objects 
to the keys and prefers cords because of 
the greater safety from exposed telephone 
circuits. Sometimes these telephone 
switchboards are built singly and some- 
times mounted in units of two or more 
positions. Usually they are built so the 
load dispatcher can see over their top, 
but this is not always done. Generally 
they are designed to give more writing 
space than is obtainable on the standard 
telephone switchboard. 

This lack of standardization requires 
separate development costs for every 
switchboard built. If the turret is fur- 
nished by the Telephone Company a 
high installation charge and possibly a 
high rental is necessary, for the Tele- 
phone Company recognizes there is little 
opportunity of using this design in any 
other place. The A. T. & T. Company, 
based on a questionnaire from many elec- 
tric utilities, designed what the com- 
posite opinion considered an ideal load 
dispatching turret. Installation of this 
ideal turret necessarily carries such a 
high installation and rental charge that 
it is hard to justify in small dispatching 
centers.- 


It has been found that standard tele- 
phone switchboards can be used with 
complete satisfaction to meet all load 
dispatching requirements, with a result- 
ing big saving compared to these special- 
ly designed turrets. At small dispatch- 
ing centers and substations the key type 
switchboard holding up to 20 lines can 
be set on a standard flat top desk at an 
angle of 45 degrees to the right or left 
of the load dispatcher or operator to 
give him more writing space than he 
has when using the special turrets, and 
also giving him better vision forward. 
A cord type switchboard holding up to 
80 lines can be mounted in the same 
position by cutting the desk so that the 
switchboard can be inserted. Three such 
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cord type boards in multiple are being 
installed in this manner in a new load 
dispatcher’s office at the Springdale 
Power Station. The load dispatchers 
have stated they will prefer the new 
layout to the present switchboards being 
discarded. 

Although only one or two men are 
required to handle dispatching require- 
ments during normal conditions and 
most small emergencies, a major emer- 
gency requires more men on the job. 
The number of trained dispatchers who 
can work during these major emergen- 
cies is limited usually by the amount of 
telephone facilities available. Although 
the power system may logically break 
up into several geographical areas, often 
complete telephone facilities are fur- 
nished only two men. It seems essential 
that a load dispatcher’s office be pro- 
vided with sufficient telephone facilities 
that several dispatchers can work effi- 
ciently during emergencies without con- 
fusion and interference with each other. 

Load Dispatching centers must be fur- 
nished with emergency lighting so that 
these men can work when there is a 
power outage. The capacity of such 
lighting should be adequate if allowance 
is made for adequate lighting when 
power stations are shut down. 

The system diagram, the availability 
of records used during trouble and the 
application of voice recording all come 
within the scope of this paper, but these 
discussions are omitted from this paper. 

Communication Problems 

The need of communication between 
operating centers during any calamity is 
vital. Communication systems should be 
analyzed to protect the service from fail- 
ure at such times, as much as this is pos- 
sible, then if they do fail plans should 
provide auxiliary channels. 

A transmission system because of its 
wide extent usually affords protection 
from total shutdown except in local 
areas. However, certain calamities such 
as floods, earthquakes and severe sleet 
storms may sweep down everything in 
their path. Many transmission and com- 
munication lines will go down during 
such disturbances regardless of the na- 
ture of their construction and regardless 
of their ownership. 

Radio amateurs can be of valuable 
help in reaching isolated and stricken 
areas during such calamities. Radio 
amateurs, though, are not usually lo- 
cated where they are wanted and their 
contacts are not sufficiently reliable ex- 
cept as a back-up when all other means 
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of communication fail. Nevertheless, 
power companies should inform them- 
selves of the abilities of these amateurs 
to help when their help is needed and 
begin to pave the way by friendly con- 
tacts in advance so that this help will 
be extended willingly. Only those ama- 
teurs having an independent source of 
supply can be helpful during power out- 
ages. 

Most of these amateurs are glad to 
help during these emergencies. The sup- 
porting of some of their competitions 
makes them even more willing to help 
when help is wanted. One company lo- 
cates and contacts practically all of the 
active amateurs over its system about 
once a year, usually every winter. It 
lists these stations on a map and fur- 
nishes each amateur a copy. During the 
winter these amateurs usually stage some 
competition among themselves, with the 
power company contributing one of the 
prizes. This year, for example, they 
were offered the selection of an I.E.S 
lamp as a prize for a competition they 
are staging over the winter months. 
Note that these amateurs stage their own 
competitions. The only active part the 
power company plays is through a few 
of its employees who have licensed ama- 
teur stations. A licensed employee di- 
rects our contacts with this organization. 


The Federal Communications Com- 
mission has so restricted our use of radio 
as an emergency source of communica- 
tion that most companies believed the 
installation of company owned transmit- 
ting stations was not justified. The 
recent flood brings forward again the 
need of having one or more radio chan- 
nels allocated to utilities for emergency 
use, and to modify the licensing require- 
ments of transmitting stations main- 
tained by utilities for use during emer- 
gencies. Recent discussions before the 
Commission may result in broadening 
this restriction as to hours of normal op- 
eration and frequency. A decision in 
the matter is anticipated in the near fu- 
ture. 

At the present time the Lines De- 
partment of one company is experiment- 
ing quietly on a method of two-way 
station to truck communication by com- 
bining carrier current and radio. This 
promises to be reasonably successful. 
They have communicated successfully to 
cars near the distribution lines, the 25 
Kv. and the 132 Kv. lines, from one 
fixed station. To date only the radio 
interference cars have been used in this 
work. The work of one company on 
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the Pacific Coast in developing direc- 
tional short wave communication is also 
worthy of study. 

Of the four major plans of communi- 
cation used by power companies, radio, 
carrier current, privately owned lines 
and leased lines, there is no question but 
radio functions best duting these ex- 
treme emergencies. Carrier current will, 
of course, continue to operate until the 
transmission lines fail and this is a prob- 
ability. Open wire circuits of the Tele- 
phone Company fail before our own 
open wire circuits necessarily because of 
differences in their construction, but 
cable circuits have proved themselves 
more reliable. No single method or 
plan of communication should be relied 
upon 100 per cent. Development of 
the possibilities of all methods should be 
encouraged. 

Planning a Communication System 

Communication lines of power com- 
panies should be so laid out and routines 
so set up that any lines of value to the 
dispatchers will be available to them 
quickly in an emergency. This does not 
mean that such lines be held continu- 
ously for operation, or that they must 
terminate at operating centers. The 
wide extent of the West Penn System 
necessitates a large number of non-oper- 
ating calls over the Company’s telephone 
lines. This used to necessitate consid- 
erable telephone switching by the station 
operators and load dispatchers. By using 
Bell Telephone facilities between sub- 
stations and local offices, many of these 
lines are now terminated at certain of- 
fices during office hours and daytime 
calls between these offices are switched 
by the telephone operators. The sub- 
station operators still hold authority 
over these lines and all employees are 
required to give them up immediately 
upon request when the load dispatchers 
need them. The lines are not com- 
mandeered for routing operating calls 
and are only taken in a hurry when seri- 
ous emergencies occur. 

There seem to be two schools of 
thought in the relative value of a pri- 
vately owned communication system and 
a communication system which depends 
largely or entirely on the facilities of 
the commercial communication company. 

One group favors the development of 
their company’s communication needs 
wherever possible by building an exten- 
sive privately owned communication sys- 
tem. Fitting into this plan are telephone 
lines constructed on our transmission 
and distribution pole lines, possibly pri- 
vately owned cable lines in metropolitan 
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areas, carrier current circuits on trans- 
mission tower lines and a limited use of 
space radio. The Duquesne Light and 
American Gas & Electric Companies 
are two good examples. This group does 
not favor utilizing commercial telephone 
facilities in developing the power com- 
pany’s communication needs for numer- 
ous reasons which would be worthy of 
study. 

The second group accepts the policy 
that power companies are not in the 
communication business and the services 
and facilities of the communication com- 
pany should be utilized wherever pos- 
sible, substituting privately owned facil- 
ities only where such substitution is 
more economical or more reliable, thus 
combining the two systems to give the 
most economical, reliable and flexible 
system that can be obtained. 

This group recognizes that there are 
many problems pertaining to the services 
furnished by the telephone companies 
which still need to be solved. It recog- 
nizes that most of the claims of those 
power companies who favor owning 
their communication facilities, against 
the communication companies were true 
a few years ago and possibly are still 
true in some areas. Much progress, 
though, has been made during the past 
few years toward reaching an agree- 
able understanding on most of these 
controversial issues, as the engineers of 
both companies, where the two com- 
panies are working together, have a bet- 
ter understanding of the other company’s 
problems than they had a few years ago. 


Most communication companies now 
recognize the need of special require- 
ments in Power Company service and 
are meeting these requirements. An ex- 
ample of this is the establishing of the 
term “public utility emergency,” by the 
Bell Telephone Co. of Penna. for emer- 
gency calls made over their lines. When 
this phrase is used on any'call, the opera- 
tor’s traffic instructions require her to 
use every possible effort to complete the 
call as quickly as possible, by re-routing 
toll calls any way to get through, by 
giving the call priority during traffic 
jams. She will even go in on a busy 
line to tell the persons conversing that 
a “public utility emergency” call wants 
the line. 

The term is also used to request tele- 
phone and line repairs during nights 
and on holidays. Naturally the Tele- 
phone Company should not be required 
to maintain all power company tele- 
phones during these unusual hours, so 
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the Power Company designates to the 
Telephone Company at the time of any 
trouble whether the trouble requires 
“public utility emergency” repair. The 
problem of maintaining such equipment 
during severe emergencies is one which 
justifies more study by the Telephone 
Companies. However, progress will 
continue to be made on these problems 
where the Power Companies and Tele- 
phone Companies are working closely 
together. 

Last Spring’s flood showed that tele- 
phone cables properly laid out and pres- 
sure tested annually would withstand 
being submerged. Of forty-two cables 
the Bell had under water in Pittsburgh 
they lost only three, and they lost these 
only because the terminals on taps from 
these cables were under water and water 
leaked back through the taps into the 
main cable. 

Reliable communication should be ob- 
tained in cable circuits regardless of 
whether the Power Company or the 
Telephone Company owns them. The 
Telephone Company should be able to 
do the better job, though, in maintain- 
ing and safeguarding our service, pro- 
vided the problem has been thoroughly 
reviewed and engineered by both com- 
panies, for this is their specialized field. 
The Telephone Company is better able 
to substitute other wire pairs when 
leased lines go bad. Also they can im- 
port skilled men from other areas not 
affected to help out. During catastro- 
phes we may need all of our men to 
maintain our power system, and our 
problem is simplified if our communica- 
tion needs can be maintained by the 
Bell. There is danger that some Bell 
employees may not give the need of 
power company service during the emer- 
gencies the same value we would our 
own lines and care must be taken to 
prevent careless loss of circuits or ser- 
vice delays. 

When engineering a telephone system 
to work with Bell circuits under calam- 
itv conditions, three things should be 
recognized. 

1. The Telephone Company exchange may 
lose its battery supply and be forced to pull 
the heat coils on all unessential phones to 
conserve their batteries. This will discon- 
nect all of the phones not on their calamity 
lists. 

2. The telephone exchange may go com- 
pletely dead so all exchange lines will be 
dead and only magneto tie lines will continue 
working with local battery supply or hand 
generators. 

3. The public telephone traffic may become 


so heavy at automatic and manual exchanges 
that delays on exchange calls will be experi- 
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enced. Leaséd Circuits are a safeguard 
against this. 


The following questions are worthy 
of investigation by those companies de- 
pendent on Bell service. 


1. Are your terminals and all terminals 
on the Telephone Company cables serving 
you high above any possible flood stage? The 
headquarters building of the West Penn 
Power Co. is in the Pittsburgh flood area, 
and the first floor contained 10 feet of water 
last March. Because the telephone cables 
serving this building became soaked from 
taps at other buildings the Telephone Com- 
pany, during the Summer, brought two 100 
pair cables, each over a different route, 
right to the telephone exchange on our 12th 
floor. Each cable is free from taps to other 
customers. 

2. Do you have more than one cable rout- 
ing and entrance to all your important op- 
erating centers? As Springdale Power Sta- 
tion will soon be dependent largely on Bell 
service, a second Bell cable is being brought 
to the station through the coal mine tun- 
nel from the opposite side of the river. 

3. Do you have facilities for maintaining 
stand-by battery service at your important 
common battery switchboards so that when 
all unessential extensions are cut off ample 
battery supply is available? The Bell bat- 
teries in our Pittsburgh office were not 
watched during last Spring’s flood as care- 
fully as they should have been. 

4. Do you have hand generators at your 
switchboards that are capable of ringing on 
all tie lines should the battery supply fail? 
We found upon inspection that some of our 
hand generators were only 3-bar generators. 
All have now been changed to 5-bar genera- 
tors. 

5. Does the Telephone Company have all 
essential company and employee resident 
numbers on their respective calamity lists? 
We have been preparing a card index dur- 
ing the Summer to make available an easily 
changed list for Telephone Company use. 

6. Are all company lines properly marked 
as essential on the Telephone Company 
frames at the heat coils and every other 
place where they can be opened? This is 
important to check for tie lines, signal and 
supervisory circuits, trunk lines and all other 
lines you. want on their calamity lists. If 
this is not done the unmarked circuits may 
be lost any time the heat coils have to be 
pulled. Some Bell companies list these emer- 
gency lines on the proper subscriber line 
cards, but do not identify all of these cir- 
cuits at the frames. 

7. Are you assured 24-hour maintenance 
on your essential commercial Telephone 
Company lines without having to contact 
department heads? These arrangements 
are essential if service is to be maintained 
when emergencies are taxing the organiza- 
tion of the Telephone Company to keep their 
facilities in repair. 

8. Do you obtain special consideration on 
“public utility emergency” calls, as distin- 
guished from emergency calls placed by the 
public ? 

9. Have you worked out your Telephone 
Ccmpany contacts so that your operating or- 
ganization can contact the proper authorities 
in the telephone organization any hour of 
the day and quickly, with a minimum of 
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explanations, obtain immediate repairs on 
any of your leased lines which have failed, 
or obtain substitute circuits possibly over 
other routes? 

Power Supply 

The method of handling load when 
a calamity can be forecast and is ap- 
proaching the system, and it looks as 
though generating stations will be lost, 
is important. Shall customers be re- 
quested to drop their load before the 
stations need to shut down so that the 
industries can plan for their outage bet- 
ter and protect any products being 
manufactured, or shall the load be car- 
ried as long as possible and only dropped, 
possibly without warning, as the stations 
go down? Last Spring one company 
followed the first policy during the flood 
and had an embarrassing situation when 
one 180,000 kw station rode out the 
Never- 
theless, the plan of reducing customers’ 
load early in the emergency with the 
customers taking only enough load to 
meet emergency requirements seems to 
be the best plan. The dropping of 
lines or stations to get this load off 
should not be done except as a last re- 
sort. Outages of lines remove the avail- 
ability of power for emergency needs. 
In extreme cases, though, circuits will 
have to be dropped, or stripped of non- 
essential customers to get power to emer- 
gency industries. Such action results in 
many complications. 

Power companies recognize that hos- 
pitals, fire alarm systems, water pump- 
ing stations, railroad signal systems, air- 
plane beacons, wholesale food supply 
houses and different essential industries 
are entitled to preferred service during 
emergencies. Likewise, the telephone 
exchanges should have preferred service. 
This last point needs emphasis. We in- 
sist that we obtain preferred service 
from the telephone companies in emer- 
gencies, using the argument that if we 
do not obtain adequate telephone ser- 
vice we may not be able to supply their 
power needs, in addition to the fact that 
we also are a public necessity. The Tele- 
phone Company is dependent on our 
power and we only hurt ourselves if we 
fail to keep power available to them. 

When an emergency requires power 
outages of length or curtailment for sev- 
eral days, the power sales organization 
can contact customers best to keep them 
informed of conditions, and, of greater 
importance, can assign someone to work 
with the System Operating Department 
in the allocation of load. The Load 
Dispatchers can decide how much power 
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is available, and what load the different 
circuits and stations can handle, but the 
power sales department can best decide 
what customers or services should get 
this power, or how its use should be 
staggered when there is a shortage. One 
can favor customers who can shut down 
over the evening peaks. 

It is essential the Commercial De- 
partment employes work with our cus- 
tomers and the Operating Department 
to hold the load down, rather than 
hound the Operating Department for 
power that is not available. This plan 
requires a complete reversal of view- 
point for the average commercial man. 

The System operating organization 
will have to contact some important 
customers during a power shortage. 
There are some customers these men 
usually do contact normally and these 
customers will look to this organization 
for the latest information. Then other 
customers will call every person they 
know in authority in attempts to obtain 
special consideration. One representative 
may contact the load dispatchers and 
others in the same company may con- 
tact separately our officers and our com- 
mercial departments. If we do not cen- 
tralize these calls, both from the cus- 
tomer and in our own organization, 
confusion will result. It is essential 
that the contact man in a large industry 
during a power shortage be someone who 
can talk our own language, that he will 
know the load picked up or dropped for 
each unit started or stopped, the plant 
or parts of any plant they want to favor 
and the load required, the possibility of 
shutting down over the evening peak, 
the possibility of operating a shift after 
midnight, the best time certain interrup- 
tions can be taken, etc. 


When one power company curtails 
power available to its customers to sup- 
ply another utility during a calamity, 
the operating heads of the two companies 
must be in agreement on policy in sup- 
plying emergency power. Important in- 
dustries, even if their product is not 
classed as essential, will not be favorable 
to restriction if they observe movies op- 
erating, if they see advertising signs 
burning brightly, or if they see street 
cars operating near normal. Then, we 
must be careful that we do not force 
one industry to shut down and permit a 
competitor in a nearby town to operate. 

Do not allow the publicity department 
to advertise that power conditions are 
nearly normal if power is still curtailed 
to important industries, or if any neigh- 
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boring utility is still curtailing its cus- 
tomers to supply you. 


Interconnections 


Our interconnections are our most im- 
portant safeguards during disasters 
which affect our generating stations. Few 
appreciate the capabilities of these inter- 
connections until they are put to maxi- 
mum use during some calamity. Al- 
though this is an important subject, it 
is a subject about which there is little 
to discuss. The number, capacity, lay- 
out and use of these interconnections are 
dictated by local conditions. 

Operating men prefer to have inter- 
connections from all nearby neighboring 
companies as safeguards to service. We 
want the capacity of these tie lines to be 
as large as economic planning will justi- 
fy. This size should not be governed 
entirely by the normal exchange of 
power, but consideration should be given 
to what the tie line can be required to 
carry when major troubles occur. 

It is advisable to study existing inter- 
connections to obtain the greatest pos- 
sible use from them during these major 
calamities. The exchange limitations 
may not be on the interconnections, but 
in the stations or lines serving them. For 
example, during the last Spring’s flood 
the current transformer ratios at Charle- 
roi Substation were one of the limiting 
factors in the amount of power that 
could be brought into Pennsylvania from 
the West. 

Every effort should be utilized to keep 
important tie lines in service. When 
normal relay protection is not available, 
back up ‘protection can often be had by 
extending the line to another station. 
When it is impossible to maintain the 
normal protection or set-up on either end 
of any interconnecting transmission line 
each company should recognize that the 
other will take all necessary precautions 
in assuring adequate protection on these 
interconnections. No line should be 
opened simply because the conditions at 
the other end are not known. 

When a calamity occurs, and. as soon 
as a picture of conditions can be ob- 
tained, establish contact with your oper- 
ating friends in each of the utilities with 
whom you interconnect. Possibly the 
trouble has extended to his system; he 
may not be able to call you, and he may 
need help. Because of our being allowed 
preferred use in placing telephone calls 
out of a trouble area, we usually can 
place calls from these trouble areas to 
points beyond the trouble when they 
cannot call us. Even if no interchange 
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power is taken the picture of outside con- 
ditions obtained from these conversations 
are valuable. Then our neighbors may 
have ways of helping we had not thought 
about. Often voltage help is wanted as 
much as power and help in voltage may 
not be offered unless requested. 

It may be well to remember that 
emergency power over some interconnec- 
tions often carries a relatively high cost. 
Even though we need this power and 
are glad to take it, any understanding 
about these costs, or the regulation of 
this power especially when off peak, that 
can be reached by the operating organ- 
izations of the interconnected companies 
in advance may result in considerable 
savings later. 


System Layout 

The planning of a transmission sys- 
tem to meet system operating require- 
ments is of special importance to those 
who live with the system from day to 
day. Such plans are dependent so much 
on local conditions, though, only gen- 
eral suggestions can be offered. Never- 
theless, some suggestions can be offered 
from different emergencies experienced. 

When more than three important 
lines, which cannot be left de-energized 
without jeopardizing service, connect to 
a high voltage bus, it should be possible 
to so sectionalize this bus that no more 
than three lines will be kept energized 
on one section should the controls for 
their breakers be lost. Such sectionaliz- 
ing need not be automatic. It could be 
obtained by removing jumpers or open- 
ing disconnects. 

It is desirable that when two or more 
lines come into a station from the same 
load area that each of these lines termi- 
nates on a different bus section. This 
arrangement complicates the problem of 
relaying these lines and may prevent 
balanced protection on such lines if a 
bus sectionalizing breaker between the 
lines is opened, but other good methods 
of relay protection are available. 

When a‘small station cuts two or 
more transmission lines, it is suggested 
that one or more of these lines should 
by-pass the station with no more than a 
tap into it as a protection against local 
troubles splitting apart the system. 

When a large substation is lost, such 
a large area is affected that it seems bet- 
ter engineering practice to serve a com- 
munity from several small stations 
rather than one large station and then 
have the distribution so interconnected 
that it can be thrown from one station 
to the other. 
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The occasional calamities which shut 
down power stations and isolate impor- 
tant load areas from their normal sources 
of supply, bring a serious voltage prob- 
lem in these areas, especially if ample 
power can be obtained only with an un- 
planned large voltage drop. Equipping 
transformers with external tap changers 
is a partial solution. Unfortunately, 
this is not the complete answer to this 
problem, for economics requires that one 
standardize in the selection of trans- 
former taps in a range of possibly 10 per 
cent or 12 per cent maximum change. 
When these transformers are used in a 
part of the system where a lower high 
side voltage necessitates reducing the 
ratio between the high and low voltage 
we limit the adjustment that can be 
made during any emergency. 

In conclusion, the following sugges- 
tions are offered to company officers to 
assist their operating organizations dur- 
ing such calamities. 


1. Maintain yourselves available for ad- 
vice and decisions on major policies, but do 
not try to direct the actual operations of the 
system. 

2. Assign those directing rehabilitation 
and the operation of the system full author- 
ity to make decisions and issue orders per- 
taining to all operating matters or the emer- 
gency as long as they do not conflict with the 
policies you have outlined. 

3. Assure that communication will be 
maintained between the trouble centers and 
the system operating headquarters when nor- 
mal means of communication fail, so that 
all changes in load, stations, capacity and 
the power system will be known quickly. 

4. Keep other departments from bothering 
the system operating department and those 
directing emergency organizations with un- 
important matters and questions. 

5. Check that the Stores and Purchasing 
Departments are organized to handle the 
requests from the trouble areas for material. 

6. Make certain that responsible members 
of the Commercial Department are working 
with the system operators to take and keep 
off load where necessary and to allocate 
available load to where it can be best used 
and that these men are handling all cus- 
tomer contacts to keep the load dispatchers 
free to handle their own work. 

7. Be certain that all emergency organiza- 
tions have available good food, pure water, 
warm and dry clothing, ample transporta- 
tion facilities, comfortable places to sleep 
and toilet facilities. As soon as possible alli 
food should be selected to give a balanced 
diet. 

Discussion with other large companies 
which have experienced this problem brought 
out that an experienced caterer can often 
handle the food problem for large isolated 
groups better than a hotel or restaurant who 
have plenty of worries of their own. Any 
large wholesale food supply house can locate 
a competent caterer. 

8. Obtain as soon as possible passes to 
give the organization unrestricted movement 
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through any devastated area which is under 
police restriction or martial law. 

9. Organize capable personnel to handle 
the publicity covering the disaster and to 
obtain and collect photographs and news 
covering all phases of the calamity. 


Editors View Socialistic 


Issue 
HE Industrial News Review re- 
cently asked country newspaper 


editors for their opinion on various 
phases of the “Power Question.” With 
around 1200 replies now tabulated, some 
extremely interesting facts are being 
produced. 

Only 42 of the editors said that the 
utility industry is not giving good ser- 
vice—while 1111 feel that service is 
good. Only 295 editors favor municipal 
ownership of power plants, while 863 
are against it. While 250 editors be- 
lieve Federal electric developments are 
justified as a national necessity, over 900 
believe they are unjustified. Contrasted 
with 891 editors opposed to the whole- 
sale death sentence for holding com- 
panies, only 210 approve it. 

Most important of all, perhaps, only 
157 editors believe that government or 
municipal ownership of the electric in- 
dustry would give more progressive, 
efficient and cheaper service, taxes and 
public subsidies considered, as against 
947 who feel otherwise. 

It is very probable that these per- 
centages showing overwhelming oppo- 
sition to any socialist trend that would 
put the government into business to the 
injury or destruction of private enter- 
prise, represent the general feeling of 
informed citizens. It was not accidental 
that in the last election voters turned 
thumbs down on proposed local meas- 
ures to put various states into business. 
The American people, for example, real- 
ize that the private electric industry, 
under public regulation, has been one 
of the most beneficial and progressive 
influences in our social and industrial 
life—and they likewise sense the mani- 
fold dangers that inevitably follow when 
bureaucrats are given control or manage- 
ment of an essential business. 

These answers of editors provide an 
illuminating and valuable commentary 
on one of the most discussed questions of 
the time. They are encouraging to those 
who feel that private enterprise is better 
than socialism, and that the role of gov- 
ernment in business is properly that of 
umpire, not a favored participant.— 
Industrial News Review. 
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Regulation of Electrical Utilities 
in Foreign Countries 


A Review of the World Power Conference Papers on This Subject 


By Alexander Maxwell 


Director of Engineering, Edison Electric Institute 


MONG the eighteen topics sched- 
uled in the program of the 
Third World Power Confer- 
ence, three dealt directly with public 
utility organizations as such. These 
were: “Organization of Private Elec- 
tric and Gas Utilities,” “Public Regu- 
lation of Privately Owned Electric and 
Gas_ Utilities’ and ‘Organization, 
Financing and Operation of Publicly 
Owned Electric and Gas Utilities.”’ In- 
asmuch as all three of these topics were 
actually directed toward the control and 
regulatory problems that have recently 
had much attention from official circles 
in the United States, it is appropriate 
to review this group of topics and papers 
from the point of view of regulation. 

This calls for particular attention to 
the group of papers addressed specifically 
to the subject of regulation, but with 
occasional reference to the other two 
topics so far as they bear upon regula- 
tion. It is not possible within the limits 
of a brief article to deal extensively 
with the primary purposes of these 
papers other than regulation, but some 
of them are well worth study on their 
own account; for example, the extensive 
expositions of municipal plant practice 
contained in the papers of Mr. H. C. 
Lamb for Great Britain, Dr. Strickler 
for Switzerland and Mr. E. F. Scatter- 
good for the United States. 

With regard to the problem of regu- 
lation, as developed by the papers de- 
voted to this topic, the following limita- 
tions are suggested by study of the texts. 
In the first place, the only foreign ex- 
periences which can be said to offer 
sufficient comparisons with American ex- 
perience are those of the highly indus- 
trialized countries of Western Europe. 
It is quite plain that the policies of 
countries that are but meagerly devel- 
oped industrially or electrically have 
little significance. Thus in several South 
American countries and in the Orient 
there appears to be almost complete de- 
pendance upon foreign capital and for- 
eign enterprise. Likewise in the elec- 
trically more backward countries of 
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Eastern Europe it may be observed that 
the service of electricity supply is almost 
in the pioneer stage and there is no use- 
ful experience to support opinion and 
policy. 

In the reports prepared by the Amer- 
ican “General Reporters” summarizing 
the various groups of papers, this aspect 
of the matter has apparently escaped at- 
tention. There are several instances 
where one practice or another is sup- 
ported by reference to the opinions, or 
the experiences of the South American 
countries, or China, or Manchukuo, 
along with the policies of the great in- 
dustrial countries of Western Europe, 
without discrimination, 

Another precaution that needs to be 
taken is regard for the very recent ap- 
pearance of some of the regulatory legis- 
lation described in the various papers. 
Much of this legislation, arising out of 
the economic crisis or out of recent po- 
litical events, was actually but a few 
months old when the papers from the 
countries concerned were written. Thus, 
to list a few of the more prominent re- 
cent legislative acts, there are: 


Germany—The Energie Wirtschaft Gesetz, 
a thoroughgoing act of nation-wide appli- 
cation, fully in harmony with the principles 
of the existing regime in Germany, en- 
acted December 13, 1935. 


France—The Decret-Lois (ministerial de- 
crees authorized by law) of July and Oc- 
tober, 1935, promulgated by the present 
government as part of a comprehensive 
series actuated by the fiscal crisis in that 
country. 


Great Britain—The two most significant re- 
cent developments are the creation of the 
Central Electricity Board and its “Grid,” 
which is not yet functioning in all parts of 
the country, and the report on the distri- 
bution of electricity from the McGowan 
Committee which has actually not been 
translated into legislation and which, in 
fact, appeared too late in 1936 for exten- 
sive consideration in any of the British 
papers. 


Austria—A new Federal Act in 1934. 

Denmark—Electric power legislation in 1935. 

Bulgaria—Electric power legislation in 1934. 
Of course the eminent authors of the 
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papers from all of the countries con- 
cerned give full consideration to the 
effects of prior legislation and describe 
merely the intent and, according to their 
points of view, what may be expected 
from the latest legislation. So much 
cannot be said, however, for the Amer- 
ican summaries and analyses that have 
appeared so far, where at the least it 
may be said that there is not adequate 
recognition of the fact that the elec- 
trical development in the progressive 
countries has attained its growth under 
decidedly liberal conditions. 

The prospectus of the American Com- 
mittee was designed, not unnaturally, 
to bring out evidence and opinion upon 
points that have been much under dis- 
cussion in the United States. Particu- 
larly, the questions of Federal versus 
State regulation, rate control, competi- 
tion whether territorially or as between 
private and municipal undertakings, and 
the “yardstick” idea. As noted in an 
earlier review of another World Power 
Conference topic,* this rather insistent 
pre-determination of what the foreign 
authors should talk about did not have 
a wholly beneficial effect upon the for- 
eign papers. In most cases the foreign 
contributors politely and laboriously en- 
deavored to comply, which led to more 
than a little aimless writing upon topics 
that apparently had little or no signifi- 
cance in their countries. A more serious 
effect, however, seems to be that in cer- 
tain cases some of the contributors refer 
only briefly to matters which were ap- 
parently of considerable importance in 
their countries. 


The American Contribution 

The papers contributed to the sub- 
ject of regulation by the United States 
were those of Mr. John E. Zimmer- 
mann from the point of view of the 
utilities, and of Messrs. W. E. Mosher 
and J. C. Bonbright jointly, from the 
point of view of critics of existing meth- 
ods of regulation. Although widely di- 
vergent in import, both papers describe 
in detail the mechanism of regulation in 
the United States and so, no doubt, are 
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adequately informative to foreign read- 
ers. 

On the collateral subjects of “Organ- 
ization of private utilities” and “Organ- 
ization, etc., of publicly owned utilities” 
papers were presented from governmen- 
tal sources by Messrs. R. E. Healy and 
E. F. Scattergood respectively. Judge 
Healy’s paper is essentially a tract upon 
holding companies and is not very useful 
to those who might require the concrete 
information suggested by the title; Mr. 
Scattergood’s paper, on the other hand, 
is highly informative. A paper on the 
first subject from the point of view of the 
industry was contributed by Mr. J. F. 
Fogarty. It is not proposed to discuss 
these papers in further detail as the sub- 
ject matter is readily available in numer- 
ous American publications, and is well 
known to the industry. 

The remainder of this article will be 
devoted to a notice and résumé of the 
more important or interesting points 
contained in the foreign papers on regu- 
Jation from the highly industrialized 
countries of Western Europe. Limita- 
tions of space make it impossible to pre- 
sent a systematic review of the papers 
from all contributing countries and 
moreover, as already shown, there is no 
real comparison with American condi- 
tions except in a few countries. Many 
of the papers from thie smaller countries 
are ably prepared and have good specific 
interest; it is from the point of view of 
their value for comparative purposes that 
they have been omitted here. 


THE EUROPEAN CONTRIBUTION 
Great Britain 

The population of Great Britain is 
44,790,000 and its area is 88,745 square 
miles. The total output of electricity by 
authorized undertakers in 1934 (elec- 
tric utilities, as we would say in the 
United States) is 12,781,600,000 kwhr 
of which 37 per cent is supplied by pri- 
vately owned utilities and 63 per cent 
by municipal undertakings. The total 
number of undertakers is 631, of which 
252 or 40 per cent are private and 379 
or 60 per cent are municipal. Gas util- 
ities distributing manufactured gas are 
well established nearly everywhere and 
offer stiff competition which is supple- 
mented by the characteristic British re- 
sistance to change. 

The British paper on Regulation of 
Electric Utilities was contributed by 
Mr. John C. Dalton, who is manager of 
the County of London Supply Co., Ltd. 
Early legislation, from the first Electric 
Lighting Act in 1882 down to and 
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through the period of the World War, 
was not characterized by any rounded 
concept of regulation although there 
were scattering regulatory requirements 
which were administered by the Board 
of Trade. Nevertheless the general mo- 
tive in the early legislation, namely, that 
the local authorities were the natural 
sponsors for electric supply undertakings 
and the private corporation the excep- 
tional case, leading in the latter to short 
tenures, originally fifteen or twenty-one 
years, but since settled at forty-two years 
subject to renewals, had a _ profound 
effect upon later development. In gen- 
eral this effect has been an unfortunate 
one in the retardation of development of 
electricity supply, according to the opin- 
ions of nearly all critics, including those 
who lean to the public ownership side 
in principle. 

In this period statutory powers to 
generate, distribute and sell electricity 
were granted equally to private com- 
panies and municipalities but almost in- 
variably upon the basis of the local gov- 
ernment area. In Great Britain the 
units of local government are small and 
this circumstance, together with the 
then state of the art, resulted in a very 
large number of independent, self-con- 
tained electricity supply enterprises, 
roughly two-fifths privately owned and 
three-fifths municipal. At a later date, 
but prior to the post-war legislation, a 
number of privately owned “power com- 
panies” were organized under perpetual 
franchises. These companies were em- 
powered to supply extensive areas, had 
large and efficient generating stations 
and employed high-tension transmission. 
The principal business of these com- 
panies consists of industrial and bulk 
power supply but they also do an ex- 
tensive business in general distribution 
mainly, however, in the less densely pop- 
ulated districts not already pre-empted 
by local “lighting” undertakers. 

The present regulatory system in 
Great Britain dates from the important 
legislation enacted after the World 
War. The Electricity (Supply) Act 
of 1919 set up a Board of Electricity 
Commissioners, a regulatory body, and 
transferred the administration of regu- 
lation from the Board of Trade to the 
Minister of Transport who also has 
certain regulatory powers beyond those 
vested in the Electricity Commissioners. 
The Electricity (Supply) Act of 1926 
set up the Central Electricity Board 
which dominates the power generation 
and bulk supply field and operates the 
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“Grid” of high tension transmission 
lines. 

In view of persistent mis-statements 
in America concerning the role played 
by the Central Electricity Board, its 
functions will be re-stated at the risk 
of repetition. The Central Electricity 
Board is a utility and is subject to regu- 
lation by the Electricity Commissioners 
like any other utility. The question 
whether or not it is a public or a private 
utility is subject to definition. Mr. H. 
C. Lamb in his paper on British pub- 
licly owned utilities counts the Central 
Electricity Board as one of them. On 
the other hand it is not financed by pub- 
lic monies of any kind, but solely by the 
public sale of its securities. In theory 
the profits of trading, if any after dis- 
charging the operating expenses of the 
Board, would be applied to reducing the 
costs of bulk energy; the question is 
somewhat academic at the moment, as 
the CEB is systematically capitalizing 
interest and is therefore, as an Amer- 
ican commentator has said, engaged in 
a race with compound interest. In spite 
of all this Messrs. Fournier and Walsh, 
the General Reporters for the subject 
“Regulation,” describe the Central Elec- 
tricity Board as ‘‘another governmental 
authority.” 

The Electricity Commissioners have 
extensive regulatory powers. Their con- 
sent is necessary for the establishment or 
extension of generating and transmission 
plant and they grant the necessary orders 
for supply in particular areas, and for 
other definite purposes, for example to 
fix the scale of depreciation in respect 
of the purchase of an undertaking. The 
consent of the Commissioners is also 
required for the borrowing of money by 
municipalities, joint authorities (asso- 
ciations of public bodies covering con- 
siderable areas; there are three of these) 
and the Central Electricity Board. 

The Minister of Transport exercises 
direct powers with respect to the revi- 
sion of maximum rates, which are fixed 
in the original orders granted by Parlia- 
ment to undertakers, to the approval 
of overhead lines, a sensitive subject 
in England, and to the obtaining of 
rights-of-way, a more difficult thing in 
England than in the United States. All 
of these actions, however, are with the 
advice of the Electricity Commissioners. 

The establishment of a maximum rate 
is obviously a much more simple process 
than the examination and approval of 
entire schedules. In practice it appears 
that this maximum is an outside precau- 
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tion at best as the commercial tariffs 
ate invariably well below the maximum. 
In 1925, by an Act of Parliament, the 
companies operating in London were 
placed upon a sliding scale of tariffs 
and dividends, similar in principle to the 
well-known “Washington Plan” in the 
United States. 

The Electricity (Supply) Act of 
1919 also made possible, but not compul- 
sory, the establishment of “Joint Elec- 
tricity Authorities.”” These are described 
by Mr. W. B. Woodhouse, author of 
the British paper on private utilities, 
as follows: 


“They were to be public bodies, consisting 
of representatives of local authorities and 
other interests who would, in suitable re- 
gions, purchase and unify the existing mu- 
nicipal and company electricity undertakings. 
Their capital was to be raised as loans on 
the security of the unified undertaking, and 
they were to work the undertaking so as to 
supply at the lowest prices consistent with 
the payment of working expenses and the 
capital charges for interest and loan repay- 
ment by means of a sinking fund. 

“Both municipalities and companies were, 
for various reasons, indisposed to hand over 
their businesses to such a body and no gen- 
eral solution of the difficulties was secured. 
The objections to ‘joint electricity authori- 
ties’ were to some extent due to a feeling 
that the constitution of the governing body 
would not insure efficiency and progress in 
that the members would be elected to repre- 
sent sectional interests and not solely to se- 
«ure the efficient management of the busi- 
mess.” 


Only three of these bodies now exist, 
one in the Metropolitan District and 
two in the Midlands. Concerning them, 
Mr. Dalton says: 


“Practically nothing came of these ambi- 
itious proposals and there is really only one 
‘such joint electricity authority in the midland 
counties of the country to which all the gen- 
erating stations have been transferred and 
which really functions as was provided for 
cunder the 1919 act. The idea, of course, of 
sthese representative bodies—composed prob- 
ably of representatives of 20 or so munici- 
palities, a few company members, and others 
from workers in the industry—to run a busi- 
ness, had to fail. Jt is the experience in 
Great Britain that no business can be run 
properly where the political element may 


become predominant over technical and busi- 


ness considerations.” (Italics ours.) 


France 
The population of France is 41,928,- 
000 and its area is 212,659 square miles. 
The total production of electricity in 
1934 was 15,172,400,000 kwhr of 


‘which 53 per cent was generated by 


steam stations and 47 per cent by hy- 
draulic plants. This proportion has been 
steadily shifting toward increased hy- 
draulic production since 1931; for the 
first three months of 1936 the propor- 
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tions were: steam, 44 per cent; hydrau- 
lic, 56 per cent. At the beginning of 
1936 the distribution of electricity un- 
dertakings was 


Com- 
munal 
Concessions to private undertakers 13,814 
Publicly owned undertakings.... 227 
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terial decrees of July 16 and October 
30, 1935, effected radical changes in the 
situation of distributing utilities as part 
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The total of 16,101 private under- 
takings are owned by 1719 companies 
and comprise about 98.5 per cent of 
all undertakings. 

The French contribution to the sub- 
ject “Regulation” was prepared by M. 
E. Genisseau, Ingenieur en Chef des 
Ponts et Chaussees. Useful contribu- 
tions to the subject also occur in the 
papers of M. E. Roux on “Private Util- 
ities” and M. J. Aubert on “Publicly 
Owned Electric Utilities.” In France 
the conduct of general electricity sup- 
ply is almost entirely in the hands of 
private utilities operating under con- 
cessions from the commune, comparable 
with our municipal franchises. Power 
generation on a wholesale scale, partic- 
ularly hydraulic generation, and the 
bulk transmission incident thereto are 
conducted by companies specializing in 
this field. These concerns are subject to 
different regulation and in some cases 
have received government subsidies. 

The period 1884-1906 was practically 
devoid of any form of regulation, the 
only formality necessary was the pro- 
curement of a form of highway permit 
from the commune, department or pre- 
fecture according to the public ways 
that were to be occupied. In 1906 a law 
was enacted under which utilities ac- 
quired both rights and obligations, and 
further legislation in 1925 confirmed 
the practice of granting concessions 
which contain regulatory provisions aris- 
ing out of the statutory provisions 
governing these concessions or out of 
contractual relations with the local 
authorities granting the concessions. The 
ground covered by regulatory provisions 
includes tariffs, duration of franchise, 
obligation to serve, and other features 
familiar in our own utility commission 
regulation, and various technical _re- 
quirements. The regulations derived 
from statutory sources are administered 
by a national agency, the Ministry of 
Public Works, in part by direct inter- 
vention, particularly in technical mat- 
ters, and in part as an adviser and con- 
sultant to the local authorities. 

Under parliamentary authority, minis- 


of a general program for dealing with 
the economic crisis. These decree-laws 
also affected the production of electric- 
ity as will appear later. These decrees 
provide limitations upon tariffs in ex- 
cess of the limitations already imposed 
by local franchises, and for the relief of 
those enterprises unable to survive under 
the new tariffs to the extent of facilitat- 
ing purchase by financially stronger 
neighbors. 

In the field of bulk generation and 
transmission, which is quite sharply 
differentiated from local distribution in 
all of the French contributions, the con- 
ditions are somewhat different. Hydrau- 
lic power developments were subject to 
ancient laws until 1919, when the law 
of October 16th of that year regular- 
ized both the rights and duties of such 
undertakings. The principal feature 
was the requirement for state authori- 
zation for a project, limitation to a 75- 
year term renewable indefinitely for 
30-year periods, eminent domain, a mod- 
erate degree of rate control and con- 
formity with technical requirements. 
This same law of 1919, however, left 
steam generating stations free from 
regulation. 

The decree-laws of 1935 established 
regulations affecting the further con- 
struction of both steam and hydraulic 
stations, and these decrees have actually 
been employed to enhance hydraulic out- 
put and diminish steam output, in the 
interest of fuel economy and diminution 
of import fuel. 

Financial participation by governmen- 
tal bodies in the form of subsidies or 
other investments in electricity supply 
works has been relatively small and 
practically confined to the National 
Government. These governmental ex- 
penditures have been limited to some 
assistance to rural electrification, and 
more substantial, although still propor- 
tionately small, contributions to hydrau- 
lic power developments and bulk trans- 
mission, as well as some direct assistance 
toward the electric supply of the dev- 
astated regions following the World 
War. The form of this financial par- 
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ticipation has been in subsidies in the 
lesser cases, but the more important ex- 
penditures have been for the encourage- 
ment of hydraulic and bulk transmission 
projects and these have been in the form 
of loans or purchases of stock. In the 
latter case the government participates 
in the direction of the enterprise. Ac- 
cording to M. Aubert, the governmen- 
tal participation has been as follows: 

“In the case of power-production com- 
panies, which have invested about 8000 
millions of francs in the construction of 
hydro-electric stations, State subsidies have 
amounted to only 22 million in capital bear- 
ing interest in perpetuity, 55 million in re- 
deemable capital, and 9 million per annum 
subject to participation in profits.” 

The most important example in 
France, of governmental participation 
in a large-scale attempt at collaboration 
between the State, local governmental 
authorities and privately owned electric 
utilities, is that of the Compagnie Na- 
tionale du Rhone. This enterprise is 
described in the paper of M. Aubert, 
the Director General of the Company. 
This paper constitutes the French con- 
tribution to the topic “Publicly Owned 
Utilities.” 

This enterprise may have a special 
interest to Americans because of certain 
striking parallels with the TVA. The 
proposal is for the development of a 
river valley, that of the Rhone, for a 
distance of 450 km (roughly 275 miles) 
in the interests of navigation, irrigation 
and power development. Further paral- 
lels appear, in the discussion of these 
features. Of navigation, M. Aubert 
says: 

“It is a navigable stream which, until the 
coming of steam railways, was extremely 
important as a waterway. Its importance 
from this angle has since diminished, al- 
though many development schemes—some of 


which date from a century ago—have been 
since formulated.” 


And of irrigation, on page 8: 


“The Rhone is equally important from a 
third point of view, that of irrigation. Irri- 
gation makes possible a rich agricultural out- 
put in areas where absence of rain does not 
permit farming without irrigation.” 


But on page 11: 


“No irrigation work is being undertaken 
since agricultural production in the south- 
eastern region of France is considered suffi- 
cient.” 

The enterprise is estimated to require 
15 billions of francs for the “integrated 
development of the river as a whole.” 
Toward this the company has been or- 
ganized under a financial plan that con- 
templates the raising of capital in the 
ratio one-tenth capital stock and nine- 
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tenths of bonds. To this end the nom- 
inal capital has been fixed at 240 mil- 
lion francs to establish a total of 2.4 
billions francs or 16 per cent of the 
estimated requirements. Of this 240 
millions of capital stock, 60 millions 
have actually been subscribed. 

A special law was enacted in 1921 to 
charter the enterprise and the company 
was definitely constituted on May 27, 
1933. Its board of directors consists of 
six representatives each from _ four 
groups, the Department of the Seine, 
the PLM Railway which operates in the 
Rhone valley, the local governmental, 
commercial and agricultural interests of 
the Rhone region, and a group of 66 
private electric companies. In addition 
there are 16 directors representative of 
the State, making 40 in all. Not un- 
naturally, most of the directors’ work 
is done by a committee of twelve, con- 
sisting of 8 shareholders’ directors and 
4 State directors. 

Work actually under way appears to 
consist of a “large industrial port in 
the vicinity of Lyon.” 


Germany 

The population of Germany is 65,- 
969,052 and its area is 186,627 square 
miles. The total production of electric- 
ity by public utilities for 1935 (esti- 
mated) was 19,100,000,000 kwhr, of 
which 49 per cent was produced by pub- 
licly owned utilities, 11 per cent by 
private utilities and 40 per cent by util- 
ities of mixed ownership. In addition 
industrial plants (eigenanlagen) pro- 
duce a relatively large amount of energy, 
about 75 per cent as much as that pro- 
duced by utilities, an amount estimated 
for 1935 to be 14,500,000,000 kwhr, 
giving a total production of energy for 
that year of 33,600,000,000 kwhr (esti- 
mated). The outstanding characteristic 
of German development is the assiduous 
development of brown-coal fuel plants, 
along with such hydraulic resources as 
the country possesses. In 1934 the pro- 
duction of energy according to sources 
was: coal, 36 per cent; brown-coal and 
peat, 42 per cent; hydraulic power, 15 
per cent and gas, 7 per cent. 

The German paper on “Regulation 
of Privately Owned Utilities” was con- 
tributed by Messrs. C. Krecke and G. 
Seebauer who discuss the German sys- 
tem of regulation which is applied uni- 


formly to all utilities regardless of 
ownership. This paper, and some of 
the other German contributions, are 


strongly biased toward arn exposition 
of the social and political philosophy of 
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the current National-Socialist regime 
which, among other things, appears to 
include a hearty disapprobation for any- 
thing that occurred prior to 1933, espe- 
cially the “period of political decline” 
—namely, the years of the Republic, 
1918-1933. 

Under the circumstances, these papers 
are not very reliable witnesses for the 
regulations that were current during the 
period of expansion of electric supply. 
Moreover the question is further com- 
plicated by the fact that there were sub- 
stantial differences among the constit- 
uent states of the Republic and the old 
Empire. However there is sufficient evi- 
dence to indicate that regulatory provi- 
sions were designed to promote and en- 
courage development and were invaria- 
bly in conformity with the technical and 
commerical conditions. The actual ex- 
ercise of regulatory authority was prin- 
cipally through control of the use of 
public ways and there was little inter- 
ference with the commercial develop- 
ment of rates. Under these circum- 
stances it may fairly be said that the 
industry was self-regulated, developing 
according to technical and economic re- 
quirements and the dictates of business 
judgment. 

On this score the preamble to the 
Energy Economy Act of December 13, 
1935, which itself sets up a different 
state of affairs, says: 

“The technical efficiency of German energy 
generation and distribution has always been 
recognized as being of a high standard. ... 
From a standpoint of technical development 
it has proven to be the best policy so far to 
let the utilities follow their own course, un- 
restricted by legal control.” 

Since all German discussions, and the 
recent legislation, .deal with all utilities 
substantially without regard to owner- 
ships and since the enterprises that are, 
in reality, publicly owned, have much 
the same organization and business view- 
point as the privately owned enterprises, 
a brief survey of ownership conditions 
may be useful. Except for the earliest 
pioneer period, public ownership has 
always been a substantial and increas- 
ing element in the business; at present 
only about 10 per cent of the industry 
is under purely private ownership. On 
the other hand the types of pure public 
ownership, as by municipal or other 
local government electricity departments 
are. also rather rare. The outstanding 
types are the “mixed-company” and the 
corporations formed by governmental 
elements. Of the mixed company Pro- 

(Continued on page 516) 
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McGraw Prize Paper 


Operation of Oil Insulated ‘Transformers 


On a Temperature Basis 


ORMERLY loads above the 
name plate rating on transformers 
were not recognized as safe under 
any circumstances. Transformers were 
rated in accordance with A.I.E.E. Stand- 
ard No. 13-200, which allow 55° C. 
tested winding rise by resistance meas- 
urement as long as the ambient does not 
exceed 40° C. If the conventional hot- 
spot rise above average of 10° C. is as- 
sumed the maximum insulation hot-spot 
temperature would be 105° C. 
Transformers loaded in accordance 
with the above rule would not attain 
their temperature limit unless the fol- 
lowing four conditions occur simultane- 
ously : 


. 40° C. ambient. 

. Rated load continuously 

. Tested rise of 55° C. by resistance. 

. Conventional rise of 10° C. for hot spot 
above average. 


- wh = 


It would be safe to assume that never 
would all of the above conditions occur 
simultaneously except under very spe- 
cial conditions. Consequently there arose 
a demand that transformers should be 
loaded on a temperature basis, allowing 
loads in excess of the name plate rating 
as long as the winding temperature did 
not exceed a certain specified value. 
Manufacturers met this demand by pro- 
viding temperature indicators in various 
forms on transformers. 

It was at once recognized that if trans- 
formers were operated on a temperature 
basis, higher average temperatures would 
be reached and maintained for long pe- 
riods and there was some doubt that 105° 
C. hot-spot temperature was a safe limit. 
It was decided, that at least until oper- 
ating experience indicated that 105° C. 
could be maintained for long periods 
without injury to the insulation, that 
the limit should be decreased to 95° for 
operation on a temperature basis. Subse- 
quent tests and operating experience have 
demonstrated that this was a wise pro- 
cedure, indications being that if trans- 
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formers as at present manufactured were 
operated at a temperature of 105° C. 
continuously, their life would only be a 
few years." 

In 1930, the A.I.E.E. Standard No. 
100 was adopted recognizing loads above 
the name plate rating. In this standard, 
transformers equipped with winding 
temperature indicators were allowed to 
be loaded above the name plate rating 
provided the winding temperature by 
resistance method did not exceed 85° C. 
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or, if the indicator was scaled in terms 
of hot-spot temperature, 95° C. When 
not equipped with winding temperature 
indicators, they were allowed 1 per cent 
increase in load above the name plate 
rating for every degree the ambient was 
below 30° C. for oil-insulated self-cooled 
transformers, and 25° C. for water- 
cooled transfermers, down to a limit of 
0° C.  Self-cooled transformers could 
thus be loaded to a maximum continu- 
ous load of 130 per cent, and water- 
cooled transformers 125 per cent of 
name plate rating in 0 deg. ambient. 

This was a step in the right direction, 
but still left much to be desired in rat- 
ing transformers under actual operating 
conditions where a continuous load is 
seldom if ever experienced. 

All oil-insulated transformers have a 
very large capacity for heat storage in 
the material composing tanks and core, 
and especially in the oil. This large 
heat storage capacity smooths out the 
temperature cycle as the load cycle is 
applied, the maximum oil and winding 
temperatures thereby not approaching the 
values which would be reached as a 
result of a continuous load by a large 
margin. As a result loads considerably 
higher than allowed by the above so- 
called one per cent rule may be applied 
to transformers operating under the 
usual daily load cycles. 

It is the purpose of this paper to 
develop methods of rating transformers 
for short time overloads and for normal 
operating conditions. For short time 
overloads the temperature rise curves for 
various suddenly applied steady loads 
will be calculated, and the results shown 
in charts. Ratings for various times of 
application of the loads can be deter- 
mined from these charts. For normal 
operating conditions the temperature 
cycle has been computed by splitting the 
load cycle into harmonics, and adding 
the harmonic temperature rises obtained 
therefrom. The data necessary for cal- 
culating temperatures and ratings is 
readily obtained from the manufacturers 
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of the transformers and consists of the 
oil and winding temperature rises at 
rated load, as determined from their 
test data, the iron and copper losses at 
rated load, and the weights of the vari- 
ous component parts of the transformer, 
namely: windings, core, oil, and case. 
For water-cooled transformers the tem- 
perature difference between outgoing 
and incoming water is also necessary. 


Temperature Rise for Suddenly 
Applied Load 

The theory of transient temperature 
rise will be developed for oil-insulated 
self-cooled transformers and subsequent- 
ly extended to include water-cooled 
transformers. 

It would be a simple matter to com- 
pute temperature rise curves for trans- 
formers if the thermal circuit were a 
linear function. However, some of the 
heat is dissipated from the surface of the 
case by convection currents in the ambi- 
ent air and some by radiation, and the 
ultimate temperature rise for any given 
steady heat flow is hence not a linear 
function, being expressed very closely for 
the range of temperatures met with in 
loading transformers by the equation: 


T;, = KiQq: (1) 


where T; = oil temperature rise 
i, =. thermal resistance from oil to 
air 
Q: = sum of core and copper losses 
nm >= an exponent usually greater 


than 1.0 


Values of n for various cooling condi- 
tions are given in the following table :*: * 
1. Tank surface or oil rise over ambient 


a. With plain tank 1.19 
b. With irregular surfaces 1.25 


2. Winding rise either by resistance or 
hot spot over oil 
a. Having vertical coils 1.00 
b. Having horizontal coils 1.25 


The majority of the modern self- 
cooled transformers are constructed with 
vertical coils and the tanks have either 
corrugations or radiators to increase the 
heat dissipating surface. Hence the 
value of n is usually 1.25 for oil rise over 
ambient and 1.00 for winding rise over 
oil. 

The charts shown in this paper will 
accordingly be drawn for these constants. 

During the transient state of tempera- 
ture rise the complete thermal circuit of 
the transformer must be used. The 
analogous electrical circuit is a resistance 
and capacitance in parallel in a constant 
current circuit, the current correspond- 
ing to the heat flow, the potential rise 
across the resistance and condenser cor- 
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take care of the variable thermal resis- 
tance element, oil to ambient air. 

Assuming the thermal circuit to be 
linear, the simultaneous differential 
equations governing the heat flow are as 
follows: 


























I { « a d 
1 Se | T: - K, fg, --@ - at (2) 
a a $ t dt 
V / Ww - : dq 
Tp m8 T, = Ke {Q. os \ (3) 
SYMBOLS : 4h = CAPACITANCE, a. |e \ ns a (4) 
Wr = FIXED RESISTANCE,S47@ = VARIABLE RESISTANCE. Ci t dt dt 
DOTTED LINES SHOW CONSTANTS FOR WATER COOLING 
es die , 1 § 44: aT: (5) 
Fig. 1—Thermal Circuit of Oil-In- cinwt.. = ° 
sulated Transformers in terms of Elec- 
trical Analogies. where T; = temperature rise of oil above 
ambient 
’ ? T. = temperature rise of windings 
responding to the temperature rise, and above oil 
the capacitance corresponding to the K, = thermal resistance from ambi- 
thermal capacity of the transformer. ent air to oil ; 
4 . K. = thermal resistance from oil to 
In handling the problem of transient whining. 
temperature rise, the thermal circuit of Q: = steady state heat flow from oil 
the oil-insulated self-cooled transformer to ambient air (copper loss and 
will be separated into two parts, ambient iron loss) 
to oil, and oil to copper as shown in Fig. Q = per Mong 3 ‘ td mea 
* . wi 1 s 0 O er ioss 
1 This is necessary since the character- q: = inetamtancous heat flow from 
istics of the two parts are radically dif- oil to ambient air 
ferent. q: = instantaneous heat flow from 
It will be convenient for presentation windings to oil g 
of the problem to first consider that the a= ee capacity of 
thermal circuit is entirely linear, and C: = thermal capacity of windings 
then apply modifications to the results to t = time 
The solution of these equations is 
found in appendix C, the results being 
given as follows: 
T Ka a 1 KiK:C:Q ae Sail 6) 
4 >= 11 a 144.20 2/2 —— a a 
K,C. ——$$_—$__—_ - 
1 a iv1 + K,c; pins K.C, i KC. Siton K,C; 
“ 1 
T: = KiQs | (7) 
KC, | 
l-—e 
For oil-insulated self-cooled trans- to 1/50 depending upon the design of 


formers, K,C, is only a small fraction of 
K,C,, the usual ratio being from 1/20 





n= Ka 
1l—e 


the transformer. 
Hence with negligible error equation 
6 may be simplified as follows: 





t| C got ee (8) 
K,C, | + Ke | c| { K:C2 Kc, | 


1 == 





C, is usually small compared to C, 
so very little error will be made if the 


T; = KiQ, | 


T, = K:Qs 


1—e 


second term is eliminated altogether espe- 





cially for large values of time. Thus: 
or - i (9) 
1—e* Fit 
— 1 
Kt. 1 (7) 
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The second term of equation 8 takes 
care of the attenuation of heat flow in 
passing through the winding insulation. 
If this attenuation is neglected, equation 
9 may be derived directly assuming 
steady heat flow suddenly applied to the 
oil. ‘Temperature rise curves computed 
from equations 7, 8, and 9 are shown 
in Fig. 2, along with a curve of equation 
12, taking into account the non-linearity 
of the thermal circuit from ambient air 
to oil. 

There is seen to be negligible differ- 
ence between curves B and C and hence 
the temperature rises from ambient to 
oil and from oil to winding can be com- 
puted separately assuming suddenly ap- 
plied steady heat flow for each. The 
fact that the thermal circuit from ambi- 
ent to oil is non-linear will not affect 
the validity of this statement. 

The differential equations determin- 
ing the heat flow when the steady state 
is represented by equation | are as fol- 





lows: 
Ts = K, {1Q - “nh (10) 
z 2 } 7 = (4) 


The solution of these equations is 
given in appendix C and the result is 
shown as follows: 








_ tT, { 
1 
KiQi 
where T, is the initial temperature rise 


corresponding to an initial steady heat 


flow of Q,. 
When Ty = 0. 





t ” a {1+ 1 ~~) 


Kit, KiQi n+1 \KiQ 


== Ea {1t 1 a) + (es ~)" + 
KiCQ, KiQ, n+1 \KiQ 2n + 1 \KiQi 


+ arte “ear ts ee] 


vi tm. 
2n+1 \KiQ: 


EDISON ELECTRIC INSTITUTE BULLETIN 


Page 503 
















































































2VJ 
ee 
~IRANSFORMER CONSTANTS _ 
ee CONTINUOUS RATING ..7500 KYA. 
Z ae are eat 
as rw RISE BY RESISTANCE EM. 
e RATED LOAD COPPER LOSS..53 KW. 
7 hp 
30 / ed 
5 oF 
re) / A? es 
B20 ‘ma | 
: ce 
8 JG 
| A, TEMPERATURE RISE, OIL TO HOT-SPOT, EQUATION 7 OF TEXT: 
B, " "AMBIENT TOOL, =" 8H 
10 Go " nw, " 9 " gn " 
Va Dd, " a. ww . “ ” 26 oo 
VA E, " " " " HOT-SPOT CURVES A + D. 
L ‘GR Se ye WR 
0 1 2 3 4 6 7 8 9 10 


5 
TIME IN HOURS 


Fig. 2—Calculated Temperature Rise Curves for typical Trans- 
formers. Continuous Steady Load applied following Zero Load. 


former, depends upon the weights of the 
various materials in the transformer and 
its method of computation is explained 
in appendix B. 

The correction factor, ¢, is added in 
order that temperature lines for all val- 
ues of Q, may be straight lines. The 
value of ¢ is obviously given by the fol- 
lowing equation: 

cc « T, — T. 


1 oe a = 13 
a" < Se) ae ee = 


Where K’ is the equivalent thermal 
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resistance for any range of temperature 
AT. Values of ¢ for various values of 

















For the purpose of calculating the 
short-time capacities of transformers 
with different initial loads it is conveni- 
ent to construct a chart as shown in 
Fig. 3.7. With this type of chart the 
infinite time scale is compressed to a finite 
quantity, and scaled such that the tem- 
perature rise curves are straight lines for 
convenience in construction and interpo- 
lation. 

The time scale is direct reading when 
KCs = 1. For the time scale, K is 
expressed in degrees per kilowatt of heat 
flow and is defined by the ratio: 


rated load temperature rise. 
rated load losses 





The value of C, expressed in kilowatt- 
hours per degree of temperature rise, be- 
ing the thermal capacity of the trans- 


CORRECTION FACTOR -@ 





40 SO 6 
PLUS INCREMENT TEMPERATURE RISE - T, 


Fig. 4—Correction Factor for Vari- 
able Thermal Resistance. 
K’ T,-T, 


> = 7 oy where n = 1.25. 
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Fig. 3—Temperature Rise Chart for 
Self-Cooled Transformers. 


T, and T, are given by the chart in Fig. 
4 


The chart in Fig. 5 has been drawn 
for convenience in obtaining the ultimate 
oil temperature rises for various steady 
loads and percentages of rated copper 
loss to total loss. 

Copper temperature rises being a 
linear function of copper loss may be 
computed directly. 


Short Time Overload Capacity 
of Transformers 


It is not the purpose of this paper to 
determine the short time overload ca- 
pacity of transformers on the basis of 
life of insulation at various tempera- 
tures. It will merely be assumed that, 
if the temperature of the windings does 
not exceed the limit given in A.I.E.E. 
Standard No. 100 for transformers 
equipped with winding temperature in- 
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Fig. 5—Final Oil Temperature Rises 
for Steady Load. 


dicators, the transformer will have a 
satisfactory length of life. Consequently 
a maximum hot-spot temperature rise of 
95° C. will be assumed and short time 
loads computed such that this tempera- 
ture will not be exceeded. The method 
will most easily be demonstrated by an 
example. 


Example 1 


Compute the maximum load which a 
7500 kv-a oil insulated self-cooled trans- 
former will carry for 2 hours for vari- 
ous ambient temperatures from 0 to 30° 
C. without exceeding 95 deg. hot-spot 
temperature after having been loaded at 
a continuous load of 75 per cent of 
rating for sufficient time previous to ap- 
plication of the overload to have reached 
steady temperature. The characteristics 
of the transformer are given as follows: 


Temperature rise by resistance...... ss C. 
Ratio oil temperature to total hot-spot 
RSS cba acickssrerissce<saiee 0.60 


Copper loss....52 kw,..Iron loss....13 kw 

Thermal capacity of windings......... 
Bees Sahin sank dace 0.30 kwhr per deg. 

Thermal capacity of oil and iron...... 
CGR ds 4 Soi as arb 4r0bn 6 8.0 kwhr per deg. 


Oil Ri 
Hence Ki = ees 


“Shien Oo eek 


Hot-Spot Rise over Oil 
Copper Loss 
KC; = 0.60 x 8.0 = 4.8 
K:C: = 0.50 x 0.30 = 0.15 


Substituting KC» in equation 7 it can 
be seen that the winding rise above oil 
reaches 99.8 per cent of its final value 
within an hour after the load is applied. 
The transient in the winding may, there- 
fore, be neglected in figuring the total 
winding rise. 





= 0.50 deg. 
per kw 
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In general it may be stated that for 
practically all transformers the final 
winding rise above oil may be assumed 
to have been reached within an hour 
after a steady load is applied. 

Assume four loads: 100 per cent, 120 
per cent, 140 per cent, and 160 per cent, 
from which to plot a curve of hot-spot 
temperature rise above ambient versus 
load. Obtain steady state oil tempera- 
ture rises from Fig. 5. Obtain values of 
os from Fig. 4, and temperature rises at 
time t = 2 hours from Fig. 3 by laying 
a straight edge between the initial and 
final temperature rises and reading tem- 
perature at the ordinate 120/K,C,,. 

Arranging the work in tabular form 
the following results are obtained: 


Final Hot-Spot 
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tion of the temperature rise of trans- 
formers when operating under normal 
conditions. 

Two methods are feasible for calculat- 
ing the temperature cycle and maximum 
temperatures under load cycles. The 
first method, one which has been exten- 
sively used,’ is to divide the load cycle 
into a series of rectangular steps and 
compute the temperature cycle by a 
point-by-point method. This method has 
two disadvantages: (1) the thermal ca- 
pacity of the average transformer is so 
large that at least two daily cycles must 
be computed before the maximum tem- 
perature is reached and, (2) the tem- 








Final Oil 


Per Cent Rise above Oil Temp Rise = T; Per Cent 
Load Per Cent Deg. Per Cent Deg. AT c 
100 100 26.0 100 39.0 29.0 0.825 
120 144 37.5 127.5 49.8 56.5 0.805 
140 196 51.0 158.0 61.6 87.0 0.780 
160 256 66.6 191.5 74.8 120.5 0.747 
Ordinate in Oil Temp. Total Hot-Spot 
Per Cent Fig. 3 for at time Rise over Ambient 
Load K,Ci ¢ t = 2 hrs. t = 2 hrs. at t= 2 hrs. 
100 3.96 30.3 32.4 deg. 58.4 deg. 
120 3.86 31.1 ste * 74.5 “ 
140 3.74 32.0 42.5 “ ald 
160 3.59 33.4 Bp “ 156. * 








From the plot of hot-spot temperature 
rise versus load obtained from the last 
two columns above, the loads which can 
be carried for two hours under the con- 
ditions set forth are given in the follow- 
ing table: 


Ambient Temp. 0 
Per Cent Load 142 
Load in Ky-a 10650 


perature cycle of each individual design 
of transformer must be computed sep- 
arately on account of the non-linearity 
of the thermal circuit and the consequent 
impossibility of applying proportionate 








10 20 30 
132 121 109 
9900 9080 8180 








Cyclic Loading 
The theories presented in previous 
paragraphs, while they give a complete 
exposition of the thermal characteristics 
of transformers and their ability to carry 
overloads during various assumed emer- 
gency conditions, do not permit calcula- 


temperature rises for various values of 
losses. 

The other method consists of splitting 
the load cycle into its component har- 
monics and computing the temperature 
rise for each harmonic. 

The load cycles, in terms of per unit 
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Figure 6—Metropolitan System Load Cycles in Terms of 
Per Cent of Peak Load Copper Loss. 
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Fig. 7—Harmonic Temperature Rise 
Maxima with Time Lags. 
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T = = x 100%, 
V1 + (KCoN)? 
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copper loss, most commonly met with in 
metropolitan systems may be grouped 
under the following three distinct types: 


1. Residential load represented by the fol- 
lowing equation in terms of its various har- 
monics on the basis of the fundamental 
period being 24 hours: 


Q. = 0.440 + 0.330 (sin wt — 5.90 hr.) 
+ 0.175 (sin2 t+ 1.70hr.) (14) 
+ 0.073 (sin 3 wt — 2.40 hr.) 


2. Combination of industrial and residen- 
tial with residential load predominant, repre- 
sented by the following equation: 


Q: = 0.560 + 0.252 (sin #t — 3.36 hr.) 
+ 0.229 (sin2t —1.00hr.) (15) 
+ 0.045 (sin 3 #t + 3.37 hr.) 
+ 0.180 (sin 4 t — 1.81 hr.) 


3. Combination of industrial and residen- 
tial with industrial load predominant, repre- 
sented by the following equation: 


Q: = 0.610 + 0.380 (sin wt — 3.00 hr.) 
+ 0.185 (sin 2 wt — 0.20 hr.) 
+ $.085 (sin 3 #t—2.20hr.) (16) 
+ 0.103 (sin 4 #t — 2.10 hr.) 
+ 0.028 (sin 5 wt + 1.27 hr.) 


The foregoing equations are shown in 
graphical form in Fig. 6 along with the 
original plotted points from which the 
equations were derived. 

The non-linearity of the thermal cir- 
cuit makes it impossible to add directly 
the various harmonic temperatures and 
obtain a resultant temperature cycle, but 
this may be overcome by the following 
device. Steady state temperature rises 
are computed corresponding to the con- 
stant component of heat flow, and steady 
loss equal to the maximum. The differ- 
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ence between these temperatures may be 
considered to be AT, for the purpose of 
entering the chart of Fig. 4 and obtain- 
ing a value for c. This is equivalent to 
assuming that the thermal circuit is 
linear between the limits of the average 
and maximum losses. 

This procedure is logical since the 
temperature variation at or near the 
maximum value is of primary interest. 
For instance, in the transformer de- 
scribed in example 1, and with the load 
cycle of Equation 14, at 140 per cent 
maximum load AT, will be 158 — 91.5 
= 66.5 per cent from Fig. 5, the value 
91.5 being the temperature rise corre- 
sponding to a load of \/0.44 x 1.4 times 
rated load, 0.44 being the constant com- 
ponent of copper loss. Entering Fig. 4, 
¢ is then equal to 0.760. 

For convenience in computing the 
temperature cycle corresponding to any 
heat flow cycle, the chart shown in Fig. 
7 has been constructed from the follow- 
ing data: 

Assuming a linear circuit between the 
limits being considered, the equations for 
determining the harmonic temperature 
rises and time lags are as follows: 


v K'Q 
V1 + (K’CoNny? 





where K’Q is the steady state tempera- 
ture rise corresponding to a steady heat 
flow of Q. If T is expressed in per cent 
of thé steady state value the maximum is: 
= K'Q 

V1 + (K’CaN)? 





fs xX 100% (18) 


The time lag in hours is expressed by 
the following equation if the fundamen- 


CYCLIC LOAD TEMPERATURE RISE FACTOR - A. 





TIME OF DAY 


Fig 8—Temperature Rise Factors for 
the Load Cycle of Equation 14 of 


text. 


Sin (Not — tan 1K’CwN) (17) 
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tal period is taken as 24 hours, and 
tan ~-'K’C is given in degrees: 


t! = “Sear tan “'K’CwN (19) 
where N is the harmonic number. 

In all of the above expressions, © is 
the angular velocity, being 0.262 for the 
24 hour fundamental period. 

The method of using Fig. 7 to com- 
pute the temperature rise of a trans- 
former for any load cycle is illustrated 
by the following example: 


Example 2 


Compute the equation of hot-spot tem- 
perature rise of the transformer in ex- 
ample 1 when loaded to a maximum 
load of 9800 kv-a with the load cycle of 
equation 14. 

Temperature rise of winding above 
oil: Entering the chart of Fig. 7, the 
harmonic temperature rises and time 
lags for K,C, = 0.15 for each har- 


monic are shown as follows: 


lst Harmonic 


Temp. Rise Time Lag 
100% 0.15 hr. 
2nd Harmonic 
Temp. Rise Time Lag 
99.5% 0.15 hr. 
3rd Harmonic 
Temp. Rise Time Lag 
99% 0.15 hr. 


Multiplying each harmonic of equa- 
tion 14 by its corresponding factor in 
the above table and by 1.96 x 26 deg. 
and adding time lags, there is obtained 
the following equation for temperature 
rise from oil to hot spot. 
T:=22.4416.8 (sin t—6.05 hr.) (20) 

+ 8.9 (sin 2 #t-+1.55 hr.) 
+ 3.7 (sin 3 wt—2.55 hr.) deg. Cent. 


Temperature rise of oil above ambi- 
ent: Multiplying equation 14 by 1.96 
and making an adjustment for the iron 
loss, there is obtained the following equa- 
tion expressing Q, in terms of fractions 
of rated load total loss: 

Q: = 0.890 + 0.518 (sin wt — 5.90 hr.) 


+ 0.275 (sin2t-+1.70hr.) (21) 
+ 0.115 (sin 3 “t — 2.40 hr.) 


Entering the chart of Fig. 7, the har- 
monic temperature rises and time lags 
for K,C,o (4.8 x 0.760 — 3.65) are 


shown as follows: 


1st Harmonic 


Temp. Rise Time Lag 
72% 2.95 hr. 
2nd Harmonic 
Temp. Rise Time Lag 
46.5% 2.08 hr. 


3rd Harmonic 
Temp. Rise Time Lag 
32.5% 1.55 hr. 
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Multiplying by the factors in the 
above table and by 39 deg. and correct- 
ing for the non-linearity of the thermal 
circuit, the following equation is ob- 
tained for the oil rise above ambient: 


T: = (39 X 0.915) + 39¢ [ 0.518 & 0.72 (sin 
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siderable time, especially if a large num- 

ber of transformers are to be computed. 
The last column of the tabulation 

below is the sum of four quantities, the 


wt — 8.85 hr.) 


+ 0.275 X 0.465 (sin 2 wt — 0.38 hr.) (22) 
+ 0.115 X 0.325 (sin 3 wt — 3.95 hr.) ] 


where Qav = 0.980 


, Tay = 91.5% from Fig. 5. 


Qm = 115/65 , Tm = 158% ad . (23) 
AT = 66.5% ,¢ = 0.760 “ * 4, 
Hence T: = 35.7 + 11.2 (sin ot — 8.85 hr.) 
+ 3.8 (sin 2 ot — 0.38 hr.) (24) 
+ 1.1 (sin 3 wt — 3.95 hr.) deg. Cent. 
and T; + T2 = 58.1 + 26.2 (sin ot — 7.16 hr.) 
+ 11.4 (sin 2 ot + 1.00 hr.) (25) 


+ 4.3 (sin 3 wt — 2.85 hr.) deg. Cent. 








The maximum value of equation 25 
is 99.0 and hence the total hot-spot rise 
over ambient is 99.0° C. 

If the temperature rises of a large 
number of transformers were to be com- 
puted in the above manner, the work 
would be very laborious. It may be 
much simplified if the load which any 
transformer would be likely to carry can 
be represented by only a few load cycles. 
Temperature rise curves for various val- 
ues of K,C,¢ can be drawn for each of 
these load cycles for the region near the 
maximum, such as is shown in Fig. 8 for 
equation 14. The curves in Fig. 8 are 
drawn in per cent of the steady load tem- 
perature rise corresponding to the vari- 
able component of heat flow. 

The ‘method of applying Fig. 8 may 
best be shown by an example. 


Example 3 


Compute the maximum hot-spot tem- 
perature rise of the transformer in Ex- 
ample 1 when carrying maximum loads 
of 100 per cent, 120 per cent, and 140 
per cent of rating with the load cycle 
represented by equation 14. 

The work may most conveniently be 


steady state and variable components of 
T, and T, respectively, for instance: 


(26 & 0.44) +- 
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Fig. 9—Ratings v. s. Ambient for 

Typical Transformer. 


of rating versus ambient temperature for 
the three load cycles of Fig. 6 and for 
continuous load are shown in Fig. 9. 


Water-Cooled Transformers 


The dotted lines of Fig. 1 indicate the 
modifications necessary in the thermal 








(26 X 0.56 X 0.955) + (24.2) + (39 XK 0.38 X 0.485) 
= 11.4 + 13.9 + 24.2 + 7.2 = 56.7 








The load cycle factors in the above 
tabulation are obtained by choosing the 
point on the time scale of Fig. 8 such 
that A,X AT,+2, XAT, is a maximum, 
i. being chosen on the temperature rise 
curve for K,C, = 0.15 and A, on the 
curve for K,C,¢ in the tabulation. 

The most practical method of choos- 
ing this point is by trial and error, which 
is not difficult since the time for maxi- 
mum hot-spot rise above ambient is not 
critical. In the foregoing tabulation it 
was not necessary to choose different 
times for the three loads computed. In 
general, the time of the maximum tem- 
perature rise for any given load cycle 
will not vary more than 10 minutes in 
self-cooled transformers with widely dif- 
ferent characteristics. 

From the data given in this last col- 
umn, a curve of temperature rise versus 
load may be plotted and ratings for 
various ambient temperatures and load 








arranged in tabular form, saving con- cycles determined therefrom. Curves 

% Ultimate Tav Ultimate Tm 

Rated Ultimate T. f: Fig. 5 ig. > 

—_ ¢ mas 5 rom — ae = ~ a? 
100 100 26.0 62.0 24.2 100 39.0 38.0 
120 144 37.5 : 76.0 29.6 128 50.0 52.0 
140 196 51.0 91.5 $3.7 158 61.6 66.5 

% o Load Cycle Factors Ne My Total 

Rated from from Figure 8 AT» x AT. Hot-Spot 
Load Fig. 4 K,CGi ¢ Ae A ee. te Temp. Rise 
100 0.844 4.05 0.955 0.485 13.9 72 56.7 
120 0.800 3.84 0.955 0.505 20.1 10.2 76.4 
140 0.760 3.65 0.955 0.525 27.3 13.6 99.0 








circuit of a transformer when water 
cooling is added. With the ordinary 
steady state tests available it would be 
impossible to separate the component 
parts of the thermal capacity shown in 
thefigure:C,,C,,andC,. However, ifthe 
ambient air and ambient water tempera- 
tures are nearly equal as they usually are 
if average ambients are assumed, the ef- 
fct of C, becomes small and the thermal 
circuit may be simplified by short-circuit- 
ing C, and adding C, and C, to equal 
the total thermal capacity of the trans- 
former from oil to ambient. The equiv- 
alent thermal resistance K, from oil to 
incoming water is the ratio of oil tem- 
perature rise above incoming water di- 
vided by Q, which is determined by 
the rate of water flow and temperature 
difference between outgoing and incom- 
ing water. The value of K, determined 
in this manner may be considered to be 
very nearly constant. The remainder of 
heat flow Q, is the amount of heat flow- 
ing into the ambient air. The value of 
K. is determined by the same method as 
for self-cooled transformers and may 
most easily be obtained by reading the 
oil temperature of the transformer with- 
out water flowing, at a load such that 
the oil temperature is the same as rated 
load temperature when water is flowing, 
and dividing by the total heat flow at 
this load. If it is not practicable to ob- 


tain K, at this load, it may be corrected 
by application of a factor ¢o obtained 
from Fig. 4. 
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An equation may be derived similarly 
to equation 12 for the temperature rise 
of a water-cooled transformer based on 
its simplified thermal circuit as explained 
above. ‘This equation is derived in ap- 
pendix C and given as follows: 
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From the above time scales the tem- 
perature rise curves for water-cooled 
transformers for all loads may be com- 
puted with a knowledge of the steady 
state oil rise obtained from equations 27 








(m+1)! TT," \™ 





m= @o n= @© 
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m! (mn+2)\ KiQ 


(m + 3)! ah Sag 








ye Te wae prey, 1 TS 
m=k ( m=k 
K#Q* ete m!2! (mn +3) \ iQ K;'Q! 2 
MN te aagach enh ates 
Where C >= C1 + C; (26) 
Q=a+4+2 
T. = K,Qz; in steady state. (27) 
T: = K:;Q; in steady state. (28) 


The above series, although compli- 
cated, is convergent and may be com- 
puted for various values of T,/K,Q and 
T,/K,Q on a percentage basis as was 
done for equation 12 to obtain the time 
scale for Fig. 3. As an example for 


m!3! (mn + 4) \ KiQ 


m 








and 28. It would not be practicable in 
this case to construct a chart similar to 
Fig. 5 for this purpose on account of the 
number of variables involved. 

For cyclic loading the same method 
may be used as for self-cooled transform- 
ers, obtaining AT from equations 27 and 
28 and computing the temperature cycle 
between the limits of AT, assuming a 


























7. . , linear thermal circuit in this range of 
KO = 0.330, ratio of K,/K, equal to temperature. 
3 
1, and n = 1.25, equation 26 becomes: 
t 0.25 0.0625 0.0156 0.0039 
ccmnmets ot ©9000 (4 4 acme we + ee 
K;C 2.25 3.50 4.75 6.00 
1 0.50 0.1875 0.0625 0.0195 
400008 (— 4 —— + + + essad 
2 3.25 4.50 5.75 7.00 . 
1 0.75 0.3750 0.1563 0.0586 
+ 0.0359 (— + — + + + +...) 
3 4.25 5.50 6.75 8.00 
1 1.00 0.6250 0.3125 0.1367 
+ 0.0119 (— + —— + + + + ....) 
4 5.25 6.50 7.75 9.00 
+ 0.0039 ( ae 
On the basis of the above equation, 
various time scales may be constructed Cieesinaions 


for the chart of Fig. 3 which may be 
used for any value of the ratio K,/K,. 
Computations have been made for the 


The preceding paragraphs demon- 
strate that it is quite feasible to calculate 











purpose of constructing these time scales transformer temperatures under any 
and the results shown in the table as 
follows: 
TABLE I 
Per cent of Temperature Rise for all Water Cooling (No Air Cooling) 
Time in K;/Ks 
Minutes 1.0 12 1.4 1.6 1.8 2.0 2.5 3.0 4.0 
10 14.7 14.8 14.9 15.0 15.1 15.1 15.2 15.3 15.4 
20 25.6 26.1 26.4 26.6 26.8 27.0 27.2 27.4 27.6 
30 33.6 34.4 35.1 35.6 36.0 36.3 36.8 37.2 37.7 
40 39.4 40.8 41.8 42.5 43.1 43.6 44.5 45.2 46.1 
50 43.5 45.4 46.7 47.8 48.6 49.3 50.6 51.5 52.7 
60 46.6 48.7 50.3 51.8 52.9 53.7 55.4 56.6 58.0 
80 49.8 52.5 54.9 57.1 58.5 59.8 62.3 63.7 65.5 
100 50.9 54.1 57.1 59.8 61.9 63.6 66.5 68.3 70.4 
120 51.3 54.9 58.2 61.2 63.7 65.8 69.0 71.3 73.7 
150 51.9 55.9 59.4 62.4 65.0 67.3 71.1 73.9 77.1 
200 52.7 $7.4 60.9 64.0 66.7 68.9 73.0 76.5 80.7 
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loading condition which may be encoun- 
tered and to calculate ratings such that 
given temperature limits will not be ex- 
ceeded for any load cycle. These com- 
putations are all based on manufacturers’ 
test data taken indoors in still air. 
Transformers located outdoors operate 
under conditions more favorable than 
this and hence will run cooler than cal- 
culated on the above basis. This may 
be considered as a factor of safety in the 
assigning of ratings to transformers op- 
erating outdoors. 

Additional factors of safety must be 
applied if the transformer is operated in 
buildings or vaults. The best method of 
obtaining the ratings of transformers lo- 
cated in buildings or vaults is to record the 
actual building or vault temperature while 
the transformer is carrying a given load. 
This may be interpreted as an additional 
thermal resistance between transformer 
ambient and outside air. 

Referring to the curves in Fig. 9, 
typical for a modern transformer, it can 
be said in general that when loaded with 
the load cycles commonly met with, self- 
cooled transformers of good thermal 
design can be rated approximately 10 
per cent more than if loaded with a con- 
tinuous constant load. Somewhat lesser 
increases in loading can be expected for 
water-cooled transformers under cyclic 
loading. These increases in rating can 
be used to good advantage by the elec- 
tric light and power industry in decreas- 
ing investment in transformers. 
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APPENDIX A 
List of Symbols 


C, = Equivalent thermal capacity of oil, 
core, and case. 

C. = Thermal capacity of windings. 

C = C, + C; in water-cooled transformers 
(See figure 1). 

[ = Iron Loss = Qi: — Q2. 

K: = Thermal resistance from ambient to 
oil. 

Ke = Thermal resistance from oil to wind- 


ings. 
K’ = Modified average value of thermal 
resistance = K. 
N = Harmonic number. 
o = Exponent showing variability of ther- 
mal resistance. 
d 
p = Operator denoting differential, —— 
dt 
Q: = Steady state heat flow from oil to 
ambient. 
Q: = Steady state heat flow from windings 
to oil. 


Q; = Steady state heat flow from oil to 
water in water-cooled transformers. 
Q = Q, + Q; in water-cooled transformers. 


(1) Heating curve of self-cooled trans- 
former windings above ambient when heat 




















flow is linear with temperature; solution 
of the differential equations: 
d d 
T.-K, (@-*--*) @ 
d 
T, = K:(q =) (3) 
dq dT, 
We ) at (4) 
1 dT, 
wte?-S ” 
aT, dT, 
Th T; = Ki ( <eot ~ 7) 
en £1 1(Q C1 dt C2 dt 
aT: 
ae (e 7“ =] 


or 7, (1+ K,Cip) + KiCxpT: = KiQ: 
T2 (2 + K2C2p) = K:Q2 
K,iC2K2Q2p 


1,01 K. ————_ = kK 
1 (1 + KiCip) + 1+ K.Cp 191 
K:Q: 
T. = ————— 
*" 34+ KLe 
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qi: = Instantaneous heat flow from oil to 
ambient. 

qz = Instantaneous heat flow from wind- 
ings to oil. 

qm = Maximum value of qu. 

T: = Temperature rise of oil above 
ambient. 

Tz = Temperature rise of windings above 
oil. 

Tm = Maximum value of T. 

Tav = Average value of T. 

Tit) = Value of T at time t. 

To = Initial temperature rise. 

t = Time expressed in hours. 

e = Naperian constant = 2.7183. 

¢ = Correction factor for non-linear ther- 
mal circuit. 

w = Angular velocity of heat low and tem- 


perature vectors. 
A; = Load cycle factor for AT:. 
A» = Load cycle factor for AT». 


APPENDIX B 


Calculation of Thermal 
Capacity 
The thermal capacity of a transformer is 
a difficult quantity to accurately calculate. 
The method described in reference 3, and 
briefly demonstrated below is used in this 
paper. 


APPENDIX C 





1 
where a = Ke 
1 
b=-— 
K2C2 
c = KiQ, 
d = K,K.Col 


c—bd = K,Q, —_ Kil = K,Q2 
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If the weight of the windings is expressed 
in pounds, the thermal capacity, in kilo- 
watthours per degree Cent., of the thermal 
circuit from oil to copper is given by the 
following equation: 


Cz. = 4.93 x 10° x (weight of windings) 
In the above equation, the total weight of 
the copper and winding insulation is included 
as the weight of the windings and assumes 
that the specific heat of the total winding 
is the same as that of the copper. The 
weight of the insulation is such a small part 
of the total winding weight that the error 
is small in making this assumption. 

Expressing the weight of the oil, core, and 
tank in pounds, the thermal capacity in kilo- 
watthours per degree Cent. of the thermal 
circuit from oil to copper is given by the 
following equation: 


C: = 6.0 x 10° x (weight of core + 
2/3 weight of tank) 
+ 23.7 x 10° x (0.85 x weight of oil) 


average oil temperature 





where 0.85 = factor, ; 
top oil temperature 


average tank temperature 





and 2/3 = factor, : 
top oil temperature 


0.237 = specific heat of transformer oil 
0.0493 = specific heat of copper 
0.060 = specific heat of iron 

in watthours per pound. 


(2) Heating curve of self-cooled trans- 
former where heat flow in the steady state 
is expressed by the equation— 


T = KQ. 
1 
Then T*=K (@ a ot) (10) 
aT 
K (e-c+) 
Q dt 


dT -=(e- =) 
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or 


r m= Tr, 
— m=k t (a ‘(<= ) - = 
KQ = mn +1 KQ 


m 


n= 
m™ = 
m= 
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eo 

“ay Gow) sz 
KQ mn+1 KC 
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Expanded in series form the above equation becomes: 


SA eS 
KC KQIt ‘n+1\KQ/ ‘ 2n+1\KQ 














Rot 


(3) Heating curve of water-cooled trans- 
former where heat flow in steady state is 
expressed by the equations: 


n+1 as 2n+1 


Tn 
i 


KiQi 
K3Qs 


Hence total heat fow from oil to air and 
water is— 


T 
Q+e=—F +z =e 


Then for the transient state similarly de- 
rived as in (2) above— 


: 1 
Ae T™ i dT = 
ee 


K.Q  K:Q 
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Integrating for the case of zero initial load: 
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dt 
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All Power Companies Invited to Compete for Coffin Award 


NVITATIONS have been extended 

by the Prize Awards Committee, 
Frank W. Smith, Chairman, to all elec- 
tric light and power companies operating 
in the United States to compete for the 
Charles A. Coffin Medal for 1937. 

Under the terms of the Charles A. 
Coffin Foundation as established by the 
General Electric Company, the Charles 
A. Coffin Award will be made to that 
company which during the year 1936 
has made a distinguished contribution to 
the development of electric light and 


power for the convenience of the public 


and the benefit of the industry. 

Presentations of accomplishments by 
companies desiring to compete for the 
award are to be made not later than 
April 1, 1937. The presentation of the 
award will be made at the 1937 Con- 
vention of the Institute. 

In addition to the Charles A. Coffin 
Medal, the award carries with it a gift 
of one thousand dollars for the em- 
ployees’ benefit fund of the winning 


‘company. 


The Committee of Judges for the 
Charles A. Coffin Award consists of 
Charles W. Kellogg, President of the 
Edison Electric Institute; Karl Taylor 
Compton, President of the Massachu- 


-setts Institute of Technology, and- Mr. 


Smith, Chairman, Prize Awards Com- 
mittee. 

The terms of the Coffin Award in 
calling for a “distinguished contribu- 
tion” to the industry, indicate an accom- 
plishment requiring an important de- 
cjsion or action in the field of policy, 
the invitation states. A statement of 
such outstanding accomplishment, it is 
suggested, should be made the basis and 
principal feature of the presentation by 
companies competing for the award. 
Such a major contribution, dedicated to 
the convenience of the public and bene- 
ficial to the industry, will ordinarily be 
reflected in the operations of various de- 
partments of management. The fol- 
lowing subjects, and any other appro- 
priate items, may be presented as con- 
tributory evidence in support of the prin- 
cipal accomplishment upon which the 


exhibit is based: 


Financial operations as reflected by the 
company’s balance sheet and income state- 
ment. 

Production and sales of electric energy. 

Rate developments. 

Important changes in company adminis- 
tration for increased efficiency. 

Employee relations. 

Relations with consumers and the public. 

Increased usage of electric energy and 
revenue. 

Promotional and sales programs. 


Co-operative sales development. 
Financing plans. 
Advertising programs. 
Trade relations. 
Rural electrical development. 
Credit and collection methods. 
Accounting developments. 
System operation. 
Reliability of service. 
Generation, transmission, distribution and 
construction designs and practices. 
Accident prevention. 


For having made a distinguished con- 
tribution to the development of electric 
light and power for the convenience of 
the public and the benefit of the indus- 
try, awards of the Charles A. Coffin 


Medal have been made to 


Southern California Edison Company for 
1922. 

Public Service 
Illinois for 1923. 

Consumers Power Company for 1924. 

Commonwealth Edison Company for 1925. 

Edison Electric Illumination Company of 
Boston for 1926. 

Puget Sound Power and Light Company 
for 1927. 

El Paso Electric Company for 1928. 

Public Service Electric and Gas Company 
for 1929. 

Virginia Electric and Power Company for 
1930. 

(No Awards made in 1931 and 1932). 

The Hartford Electric Light Company 
for 1933. 

The Tennessee Electric Power Company 
for 1934. 

Idaho Power Company for 1935. 


Company of Northern 
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to be administered by the 


EDISON ELECTRIC INSTITUTE 


AND AWARDED IN 1937 


December, 1936 





PRIZES TO INDIVIDUALS 
For Papers on Subjects Relating to the Electric Light and Power Industry 


BYLLESBY PRIZE ........ Accounting 


Cash prizes of $100, $50 and $25 donated by 

Public Utility Service Corporation; in memory 

of Colonel H. M. Byllesby, for the three most 

meritorious papers on any Accounting sub- 

ject relating to the Electric Light and Power 
Industry. 


FORBES PRIZE ........ Public Relations 


A cash award of $250 donated by Mr. B.C. 

Forbes, Editor, Forbes Magazine, for the most 

meritorious paper dealing with the subject 

of Public Relations in the Electric Light and 
Power Industry. 


LINDEMANN PRIZE .. . Electric Cookery 


Cash prizes of $150, $100 and $50 donated 
by Mr. A. L. Lindemann, President, A. J. 
Lindemann and Hoverson Company, for the 


three most meritorious papers dealing with 
the Advantages of Electric Cookery for 
Domestic. Purposes. 


McGRAW PRIZE......... Engineering 


Cash prizes of $250, $150 and $100 donated by 
Mr. James H. McGraw, Honorary Chairman, 
McGraw-Hill Publishing Company, for the 
three most meritorious papers on any Engi- 
neering or Technical subject relating to the 
Electric Light and Power Industry. 


RULES AND CONDITIONS OF CONTESTS FOR PRIZES TO INDIVIDUALS 


Any person employed by an electric light and power company 
is eligible to enter the competition. No person is eligible to win 
two years in succession the identical prize or lower prize of the same 
award, but is eligible for a higher prize of that award. Papers must 
be the original work of the author or authors, prepared exclu- 
sively for this competition. Papers may be of any length, and 
pen-and-ink drawings or photographs suitable for reproduction may 
be included. Papers should be typewritten on one side only. 


Papers will not be returned to contestants, but will become the 
property of the Edison Electric Institute and wili be available for 
inspection at the General Offices of the Institute. The right is re- 
served to publish any paper entered in the contest. 
The first page of the manuscript must give the following information: 
the name of the prize for which the paper is submitted, title of paper, 
name of author, name and address of employing company, title or 
character of position and home address. One paper’ may not be 
submitted for more than one prize. 


PAPERS FOR ABOVE PRIZES MUST BE FORWARDED, IN DUPLICATE, BY MARCH 1, 1937 











PRIZES TO COMPANIES AND INDIVIDUALS 


For Accomplishments in Specified Activities 


CHARLES A. COFFIN AWARD 
Sponsored by the General Electric Company 


A Gold Medal, known as the Charles A. Coffin Medal, will 
be awarded to the public utility operating company within 
the United States which, during the year 1936, has made a 
distinguished contribution to the development of electric light 
and power for the convenience and well being df the public 
and the benefit of the industry. The company awarded the 
medal will also receive $1,000 for its employes’ benefit or 
similar fund. 
AUGUSTUS D. CURTIS AWARD 
Lighting of Buildings 

A certificate donated by Messrs. Darwin Curtis and Kenneth Curtis, of 
Curtis Lighting, Incorporated, in memory of Augustus D. Curtis, to the 
public utility operating company within the United States which, during 
the twelve month period ending March 1, 1937, has shown the greatest 
contribution to the advancement of Artificial Illumination of interiors or 
exteriors of Commercial and Public Buildings, and a cash prize of $300 
to the individual or individuals in that company responsible for the 
achievement. A second prize of $200 and a third prize of $100 to the in- 
dividual or individuals responsible for the achi of the i 
adjudged second and third in the contest. 








GEORGE A. HUGHES AWARD 
Domestic Electric Cookery Load 


A trophy donated by Mr. George A. Hughes, President, Edi- 
son General Electric Appliance Company, Inc., to the public 
utility operating company within the United States which, 
during the year 1936, has shown the greatest contribution to 
the development of thé Domestic Electric Cookery Load 
through promotion, or selling, or both, and cash prizes total- 
ing $1,000 to the individuals responsible for the achievement. 


THOMAS W. MARTIN AWARD 


Rural Electrification 


A bronze plaque donated by Mr. Thomas W. Martin, Presi- 
dent, Alabama Power Company, to the public utility operat- 
ing company within the United States which, during the 
year 1936, has shown the greatest contribution to the advance- 
ment of Rural Electrification-Agricultural advancement 
within the company’s territory due to uses of electricity, 
development of rural load, cooperation with other agencies, 
extension of rural lines, organization and plan for conducting 
rural electric development. 


IMPORTANT—Compilete details for the Charles A. Coffin’ Award, the Augustus D. Curtis Award, the 
George A. Hughes Award, and the Thomas W. Martin Award should be secured from the Secretary, 
Edison Electric Institute, 420 Lexington Avenue, New York, N. Y. 


Elaborate and costly exhibits are unnecessary. The merit of the enterprise presented in papers or ex- 
hibits will be the prime factor in determining awards, without regard to the size of competing companies. 


PRESENTATIONS OF ACCOMPLISHMENTS MUST BE FORWARDED BY APRIL 1, 1937 








Papers and exhibits for 1937 prizes should be addressed to the Secretary, Edison Electric Institute, 
420 Lexington Avenue, New York, N. Y. Winners will be announced and prizes awarded at the 
1937 Convention of the Edison Electric Institute 


PRIZE AWARDS COMMITTEE: Charles W. Kellogg, James E. Davidson, Frank W. Smith, Chairman, M. T. Chandler, Secretary 
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Prime Movers Committee Meeting 
P. W. Thompson, Chairman 


HE Winter meeting of the Prime 

Movers Committee was held Nov. 
30, and Dec. 1, at the general offices of 
the Institute, New York City. 

Organization of Subcommittee re- 
ports for the coming year was the pri- 
mary business of the meeting. The 
Chemists Subcommittee circulated a 
memorandum on the use of chloramines 
for slime control in condensers and pro- 
posed a questionnaire covering the mea- 
surement of “creep” in equipment ac- 
tually installed for high temperature 
service. 

Professor Straub of the University of 
Illinois reported his recent work con- 
cerning the stability of sodium sulphite 
at temperatures ranging from 500° F. to 
600° F. Mr. Straub’s talk was followed 
by an extended discussion of boiler feed 
water treatment, including the use of 
finely divided iron for removal of dis- 
solved oxygen. 

Mr. Krieg reported progress in the 
preparation of station data sheets which 
will be ready for distribution soon, in- 
cluding cross sections of some of the new 
boilers and turbines. A tentative ar- 
rangement has been made to publish sev- 
eral heat balance diagrams in Combus- 
tion magazine for January and perhaps 
others in subsequent issues. 

In discussing the work of the Boilers 
Subcommittee, Mr. Caldwell presented 
a form on which boiler availability data 
is to be recorded. It was brought out in 
the discussion that the Subcommittee is 
interested particularly in availability 
records where the boiler is needed nearly 
all the time so that the record will show 
what can be done when there is a real 
incentive to keep the boiler on the line. 

Mr. Muir outlined the plans to the 
Combustion Subcommittee with particu- 
lar emphasis on superheat control, water 
cooled stokers, slag tap furnaces and on 
the preparation and storing of coal. In 
this connection Mr. Thompson indicated 
that some results on the burning of blast 
furnace gas at Delray would be available 
in March. 

It was decided that the operating data 
on Diesel engine plants was of such im- 
portance to the committee that Mr. 
Elliott of the Oil and Gas Engines Sub- 
committee would again collect the neces- 
sary data and report on the cost of oper- 
ation of Diesel engine plants as in 
previous years. Mr. Hardy gave some 
vreliminary information concerning an 





engine to be installed in Texas to operate 
normally on natural gas but convertible 
for the use of oil in a few hours. 

There was a brief discussion of meth- 
ods of cleaning pulverized fuel mills, 
piping, and bins as they are being taken 
out of service, recommendations being 
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made as to procedure for minimizing 
hazard of dust explosions. Various meth- 
ods now in use include the use of steam, 
flue gas, and an air water mixture like a 
heavy fog introduced into the mills and 
bins to render the space inert against 
explosions. 

The Committee adjourned to permit 
a number of the members to visit the 
plant of M. W. Kellogg to witness pipe 
bending and welding procedure. 





Charles J. Russell 


HARLES JACOB’ RUSSELL, 
Vice-President in Charge of Rates 
and Standard Practice, Philadelphia 


Electric Company, died on December 8 
at his home, 5003 Penn Street, after an 
illness of several months. 


The funeral 


services were held on Friday, December 
11, with interment in the Forest Hills 
Cemetery, Somerton, Pa. Mr. Russell 
was the second oldest active employee of 
the company, entering its employ in De- 
cember, 1890. 

Mr. Russell was one of the pioneers 
of the electric industry. His career ex- 
tended across the period of the great 
development of electric light and power. 
He started in at the age of 21, with 
Fuller Holtzer, afterwards Fuller, 
Holtzer and Cabot, as an electrician. 
From this post he advanced in four 
vears to be superintendent of the firm’s 
electric light and power departments 
when the firm became the Holtzer Cabot 
Electric Company. 


In 1890 he became superintendent of 
the Manufacturers Electric Company, 
one of the early companies engaged in 
the supply of electric light and power 
service in Philadelphia, and a predeces- 


sor of the Philadelphia Electric Com ~ 


pany. In 1898 he was advanced to the 
post of superintendent and electrical en 
gineer of the Manufacturers Electric 
and Suburban Electric Company, where 
he ‘continued until 1915, when he was 
again advanced, this time to be manager 
of the Sales Departments of the Phila- 
delphia Electric Company. His next rise 
came in 1918, when he was appointed 
General Commercial Manager. He was 
made vice-president in charge of Com- 
mercial Departments in 1922. On No- 
vember 21, 1928, he became Vice-Presi: 
dent in Charge of Rates and Standard 
Practice, the position he held at the time 
of his death. 

Mr. Russell was born March 10, 
1864, in Waterford, Maine. He re- 
ceived an academic education in New 
England schools and_ instruction in 
mechanical, electrical, civil and hydraulic 
engineering from polytechnic schools in 
France and Belgium. He also studied 
electricity and chemistry at the Lawrence 
Scientific School and received instruction 
in physical and electrical measurements 
from the Massachusetts Institute of 
Technology. 

Mr. Russell was a member of the 
American Institute of Engineering; 
British Institute of Electricity; French 
Institute; original and sole member of 
the American Committee on steel tower 
conferences; charter member of the II- 
luminating Engineering Society and 
American Electric & Chemical. He had 
been chairman and member of commit- 
tees of the former National Electric 
Light Association and of the Edison 
Association, dealing with rate power ap- 
plications and service. In 1909 he was 
awarded the first Doherty Gold Medal 


on his work of power factor diversity. 
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New Reports of Joint Subcommittee on Development and Research 


Volumes III and IV of Engineering Reports 
of the Joint Subcommittee on Development 
and Research—Edison Electric Institute— 
Bell Telephone System—Price each $10.00— 
To Members $5.00. 


yey volumes are a continuation 
of the series of reports giving the 
results of the work of the Joint Subcom- 
mittee on Development and Research to 
date. Volume I, published in 1930, con- 
tained reports 4 to 8 inclusive and Vol- 
ume II, published in 1932, contained 
reports 9 to 15 inclusive. At this time 
the accumulated reports require two vol- 
umes for publication, so that Volume III 
contains reports 16 to 25 inclusive and 
Volume IV contains reports 26 to 38 
inclusive. The reports in these two vol- 
umes, in addition to consisting of certain 
fundamental material, include many for- 
mulas and curves necessary for calcula- 
tions in the ordinary run of inductive 
coordination problems. The use of this 
material by the engineers of operating 
power and telephone companies will not 
only greatly assist the solution of induc- 
tive coordination problems but should in 
many cases substantially reduce the cost 
necessary to obtain satisfactory coordina- 
tion. The contents of the volumes are as 
follows: 
VOLUME III 

Report No. 16—A Method of Estimating 
Noise in Open-Wire Toll Circuits. Formulas, 
together with charts and tables of numerical 
values, are given for estimating noise in 
open-wire telephone toll circuits in situations 
of proximity to power lines. The report 
discusses the use of this material in the 
study of projected exposures and in the de- 


termination of the relative importance of the 
various factors in noise induction. 


* * 


Report No. 17—Short-Cut Methods for Es- 
timating Noise in Open-Wire Subscriber 
Circuits Exposed to Power Lines at Road- 
way Separations. This treatment for expo- 
sures at roadway separations is an extension 
of that contained in Report No. 13 (Vol. IT) 
for joint use conditions. 


> & 6 


Report No. 18—Longitudinal-Circuit Propa- 
gation Along Open-Wire Lines at Voice 
Frequencies. A method is presented for cal- 
culating the propagation of noise frequency 
currents and voltages in a circuit composed 
of a number of wires in parallel with re- 
turn through the ground. 


* * * 
Report No. 19—Direct Capacitances and 
Capacitance Unbalances in Open-Wire Tele- 
phone and Joint-Use Lines. This report in- 
cludes reference tables of capacitances for 


selected systems of wires for a telephone line 
alone and for a telephone line on joint use 
poles with power conductors. The usefulness 
of these data in studies of shielding in elec- 
tric induction is briefly discussed. 

“e * 


Report No. 20—Exploring Wire Methods 
for Toll and Local Circuit Noise Studies. 
Methods are described for obtaining infor- 
mation on the various components of power 
circuit voltages and currents without making 
measurements in the power lines. Reference 
is made to the application of these methods 
in studying the relative importance of vari- 
ous harmonics or the variations in influence 
with time and location. 
: * * 


Report No. 21—Selective Devices for Re- 
ducing Harmonics in D-C Power Systems. 
This report describes the design and appli- 
cation of a number of selective devices suit- 
able for reducing harmonic or “ripple” volt- 
ages and currents in d-c systems. Similar 
information for a-c systems is given in Re- 
port No. 34 (Vol. IV). 


* * * 


Report No. 22—Wave-Shape Characteristics 
of Power Circuits Supplying Rectifiers. The 
results of an extensive study of the factors 
influencing the wave shape of a-c systems 
supplying rectifiers is given, together with a 
method of estimating the magnitudes of har- 
monic voltages and currents introduced by 
rectifiers. A discussion of possible coordi- 
native measures is included. 

+ * * 
Report No. 23—Impedances of A-C Supply 
Systems at Harmonic Frequencies to Bal- 
anced Components. This report discusses 
methods of estimating the harmonic fre- 
quency phase-to-neutral impedances of a 
power system. The necessary formulas are 
given, together with a summary of the data 
required in calculating the equivalent im- 
pedances of overhead and cable circuits, 
transformers, reactors, voltage regulators 
and various types of rotating machinery. 

* * hk 
Report No. 24—Impedance of A-C Supply 
Systems at Harmonic Frequencies to Residual 
Components. Harmonic frequency impedances- 
to-residuals are treated in a manner similar 
to that for phase-to-neutral impedances in 
Report No. 23. 

* * * 
Report No. 25—Articulation Studies on the 
Effects of Noise. This report contains the 
results of an investigation of the effects of 
noise in telephone circuits conducted by the 
articulation testing method. Particular at- 
tention is devoted to the adequacy of meth- 
ods of measuring noise. 


* * * 


VOLUME IV 


Report No. 26—Shielding of Ground-Return 
Circuits at Low Frequencies. The factors 
which control the magnitude of shielding 
are considered, and the principles developed 
are applied to practical cases. A large num- 
ber of figures are included, giving formulas, 


data, or working curves to facilitate the so- 
lution of problems of shielding from induc- 
tion due to fault currents in power circuits. 


* * * 


Report’ No. 27—General Considerations in . 


the Use of Neutral Impedance. The report 
discusses factors requiring consideration in 
proposed applications of neutral impedance 
in power systems as a means of reducing 
voltage along exposed communication cir- 
cuits at times of power system faults to 
ground. Matters covered include former 
and current neutral grounding practice, 
overvoltages, insulation levels, relaying, and 
efficacy of neutral impedance in reducing in- 
uced voltage. 

* * * 
Report No. 28—The Effect of Vacuum Tube 
Amplifiers and Telephone Repeaters on 
Acoustic Shock. The nature of the reduction 
in acoustic shock effected by vacuum tube 
amplifiers and telephone repeaters is ex- 
plained. Information is given from which 
estimates may be made of the reduction 
available from repeaters. 

* * * 


Report No. 29—Use of Copper Oxide Var- 

istors in Reducing Acoustic Shock. A copper- 

oxide device for reducing acoustic shock is 

described, and the results obtained in labo- 

ratory tests and field trials are discussed. 
* cd * 


Report No. 30—Overvoltages on Transmis- 
sion Lines Due to Ground Faults as Affected 
by Neutral Impedance. Based on extensive 
field observations collected over a period of 
several years, overvoltages due to phase-to- 
ground faults are discussed from the stand- 
point of magnitude and frequency distribu- 
tion under different grounding conditions. 
* * * 


Report No. 3l—Low Resistance Grounds. 
This report discusses various factors in the 
installation and measurement of low resis- 
tance grounds, including: kind of electrode, 
treatment of soil, location of electrode, phys- 
ical features of construction, paralleling 
efficiency and seasonal variation. 
* * * 


Report No. 32—Relative Interfering Effects 
of Different Single Frequency Noises in Tel- 
ephone Circuits. Revised values for the rel- 
ative interfering effects of different frequen- 
cies of noise on a telephone circuit are given, 
together with a discussion of the test results 
from which they were derived. 


* * * 


Report No. 33—The Telephone Influence 
Factor of Supply System Voltages and Cur- 
rents. Based on the information contained 
in Report No. 32 a new frequency weight- 
ing characteristic is derived for the Tele- 
phone Influence Factor (TIF). The signifi- 
cance and 
reviewed, and methods of measuring and 
calculating it are described. 


* * * 


Report No. 34—Selective Devices for Re- 
ducing Harmonics on Power Systems—Part 


usefulness of this quantity is, 
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II A-C Systems. The treatment of selective Sections. A discussion of the principles of standpoint of the relationship between these 
i devices for a-c power systems is similar to the application of power and telephone levels and the susceptiveness of the circuits 
‘ch that for d-c systems in Report No. 21. (Vol. transpositions to reduce noise induction in to noise induction from power circuits. 
: secti is given, i ; Q ; ‘ 
II.) as expeses sections is given, together with test The material contained in the above 
results for various combinations of power P pe Z 
he so- ‘Report No. 35—Study of Observations from and telephone transpositions. repartee is such that it can readily be used 
induc- Low Frequency Inductive Exposure. This «es by engineers working on the coordination 
rcults. report presents an analysis of data relative Report No. 37—Computation of Zero-Se- of power and communication circuits. 
to low-frequency induction due to power sys- quence _Impedances of Power Lines and Many of these reports have, been available 
ne tem ground-fault currents, obtained from (Cables. Formulas are developed for com- f : : . hf 
report oscillographic observations and related rec- puting zero-sequence impedance and ground- or some time in mimeograph form and 
i ords from 29 exposures. The magnitude wire or sheath currents of power lines and have been extensively used by power com- 
Sous and magnitude distribution of observed volt- cables. Charts and tables are provided to pany engineers in connection with their 
jucing ages and sesad comparison with estimated facilitate computations. daily work. A considerable part of the 
eo values are presented, together with available aa : z = : 
ay: he aa ts the silecte af euch veliemns i i a er Tee basic material contained in these volumes, 
ee * seer Te Sus OWEr Level Sane Ceneiivity and not available from other sources, is 
ormer of Telephone Circuits. This report gives a f sderabl “¥ a dual d 
actice, Report No. 36—The Use of Power and Tel- general discussion of power levels in tele- cones erable aid in the Veet - 
» and ephone Transpositions Within Exposure’ phone circuits of the Bell System, from the Operation of the power system itself. 
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RECENT E.E.I. 
PUBLICATIONS 


AIR CONDITIONING—1936 

E.E.I. Pub. D-12. A report of the Sales 
Committee, Edison Electric Institute, 58 
pages. Price $1.20 to members and their em- 
ployees; $3.00 to non-members in the 
U.S.A.; $3.15 to foreign countries. 

This report contains factual data on 
air conditioning installations for per- 
sonal comfort and for profit in many 
different types of buildings. 

A plan for cooperation with the Air 
Conditioning Manufacturers’ Associa- 
tion and a commercial definition of the 
minimum requirements of air condition- 
ing is included. 

Recent developments in attic ventila- 
tion and circulation of air in residences 
and residential year around air condi- 
tioning are discussed. 


TURBINES, CONDENSERS, FEED- 
WATER HEATERS AND PUMPS— 
1936 
E.E.I. Pub. D-11. A report of the Prime 
Movers Committee, Edison Electric Insti- 
tute, 34 pages. Price 60c to members and their 
employees; $1.50 to non-members in the 

U.S.A.; $1.60 to foreign countries. 

This report contains statements by 
Operating Companies and Manufactur- 
ers on: 

Turbine Operating Data for year 
1935. , 

New Turbine Installations. 

Turbine Operating Experiences. 

Metallizing of Turbine Parts. 

Effect of Age on Turbine Efficiency. 

Turbine Lubrication. 

Condenser Tube Materials. 

Chlorination of Circulating Water. 

Feedwater Heaters. 

Boiler Feed Pumps. 


PENSTOCKS 

E.E.I. Pub. D-15. A report of the Hy- 
draulic Power Committee, Edison Electric 
Institute, 46 pages. Price $1.00 to members 
and their employees; $2.50 to non-members 
in the U.S.A.; $2.65 to foreign countries. 

This report presents data on the prog- 
ress since 1923 in the design and con- 
struction of .penstocks, special connec- 
tions and appurtenances. Pipes of un- 
precedented size and for use under 
greater heads have been built, and the 
use of fusion welded pipe and specials 
has developed greatly during this period. 
The technique in the design and produc- 
tion of large and thick walled conduits, 
forged from. solid steel billets, has also 
been improved. New and interesting de- 





signs of wyes, branches, surge tank con- 
nections, slip joints, cradles and other 
accessories of pipe lines have been 
brought out. 

Many novel designs and hitherto un- 
published design data on tees and riveted 
joints are presented. The report has sec- 
tions on: 


General Design 

Types of Construction 
Details and Accessories 
Testing and Maintenance 
Manufacturer’s Statements 


Government Ownership: 


Theory vs. Experience 
(Continued from page 480) 


periments in municipal ownership and 
operation of electric utilities in the very 
heavy governmental subsidy involved, 
which is collected from the people of the 
nation as a whole for the benefit of spe- 
cific communities. No doubt the grad- 
ual general public realization of what 
the process involves and how it works 
will make it a short-lived phenomenon 
in our national history. Municipal own- 
ership, however, due to its theoretical 
appeal, and in many cases its apparent 
political value, is likely to spring up any- 
where at any time. 

To summarize—the question of mu- 
nicial ownership of the electric service 
in our cities has been emphasized by po- 
litical pressure far beyond its true im- 
portance to the average citizen. As the 
present conditions show, after decades 
of experience with thousands of cities, 
the cost of electricity for the ordinary 
householder is but 2 per cent of his 
budget and, after allowing for the tax 
exemption which municipalities enjoy, 
household rates are actually higher with 
municipal than with private operation. 
That is the reason why the vast majority 
of cities and towns in our country are 
glad to leave to private companies the 
raising of the relatively large capital and 
the furnishing of high technical skill re- 
quired by electric service, so as to con- 
serve the credit of the city or town for 
those essential common needs like 
schools, streets and other public works 
which must of necessity be financed by 
the municipality. One can only con- 
clude that the agitation for municipal 
ownership of electric utilities is kept up 
by those who see only the admittedly at- 
tractive theory but blind themselves to 
the patent facts of long and varied ex- 
perience in this country. 
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Case Against Government 
Ownership 


(Continued from page 489) 


your chosen activity and you will seek 
recognition from those in the same ac- 
tivity and from your fellow-men gen- 
erally, for your proficiency and your 
success. You will try to know more 
about that particular thing and to be 
more proficient than any other. That is 
what makes the world go around. That 
is what makes for development and 
progress. You will not want to be 
hampered nor restricted by political in- 
fluence, nor by the rigid rules and regu- 
lation which are an essential part of 
government conduct of any enterprise. 
Further, if you are successful and if you 
are efficient, you will seek a reward. If 
you do something well, if you serve your 
clients or your customers efficiently, you 
know they will be willing to pay you 
well for that service. You will seek a 
profit as everyone does. You must real- 
ize that the socialization of industry 
means the elimination of the profit mo- 
tive and are you prepared for that? Do 
you look ahead to your business or pro- 
fessional activities on that basis? 

No, this country of ours has not been 
built up, it has not progressed, it has not 
become the envy of the world upon any 
such theory. Socialization of industry is 
contrary to all of the traditions and all of 
the training we have had.: It is contrary 
to our instincts. Do not be misled. 
Those who contend for government mo- 
nopoly of the electric industry have not 
the slightest intention of stopping at that 
point, if they are successful. From there, 
those who believe in the socialization of 
all industry will start their drive for the 
socialization of all other utilities and 
eventually to the other great businesses 
of this country. The time to stop this 
dangerous movement is now—not later. 
It will be much more difficult to halt 
when success has met their effort in an 
industry so widespread, so tremendous in 
its scope, so close to the average citizen 
as the electric utility industry is today. 


In conclusion let us agree with Mr. Morris 
Cooke, the Administrator of the Rural Elec- 
trification Administration, who, when asked 
if it would be a good thing for the federal 
government to take over the electric business 
all over the United States, replied: “ I should 
think it would be a calamity.” 

Let us also agree with President Roosevelt, 
who said: ' 

“I do not hold with those who advocate 
government ownership or government oper- 
ation of all utilities. I state to you cate- 
gorically that as a broad general rule, the 
development of utilities should remain, with 
certain exceptions, a function for private 
initiative and private capital.” 
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POWER SALES ITEMS 


AIR CONDITIONING 


“Hotel St. Regis, N. Y., Converts Ventilat- 
ing System to Cooling.” Heating and Ven- 
tilating Magazine, November, 1936, p. 27. 
The Industrial Press, Publishers, 148 La- 
fayette Street, New York City. 





“Air Conditioning and Its Effect on Hay 
Fever and Pollen Asthma,” by W. H. 
Walker. Heating and Ventilating Magazine, 
November, 1936, p. 35. The Industrial Press, 
Publishers, 148 Lafayette Street, New York 
City. 





“Absorption Refrigeration Unit Cools 
Brine for Air Conditioning an Inn,” by B. 
H. Jennings. Heating, Piping and Air Con- 





ditioning, November, 1936, p. 601. Keeney 
Publishing Company, Publishers, 6 North 
Michigan Avenue, Chicago, III. 
CAPACITORS 

“Series Capacitor Wipes Out Feeder 


Flicker,” by J. J. Lewis. Electrical World, 
Nov. 7, 1936, p. 3488. McGraw-Hill Pub- 
lishing Company, Inc., Publishers, 330 West 
42nd Street, New York City. 

Largest capacitor by instantaneous re- 
sponse eliminates stubborn flicker originat- 
ing in industrial load off residential feeder. 





DIESEL ENGINES 


“Diesel Engine Maintenance, Operating 
and Outage Data,” by Lee Schneitter. Con- 
tributed by the Oil and Gas Power Division 
for presentation at the Annual Meeting of 
the ASME, December, 1936. 

A particularly valuable paper containing 
original data substantiating the increase in 
maintenance and decrease in efficiency in 
regular operation due to engine age. A con- 
crete example of the maintenance and outage 
data is also given. Single copies are avail- 
able to members of the EEI on request to 
the Rate and Power Department. 





“Supercharging of Internal-Combustion En- 


' gines with Blowers Driven by Exhaust-Gas 


Turbines,” by Alfred J. Buchi, Winterthur, 
Switzerland. Contributed by the Oil and 
Gas Power Division for presentation at the 
Annual Meeting of the ASME, held in New 
York, N. Y., November 30 to December 4, 
1936. 

The author discusses the operation of the 
Buchi exhaust-gas turboblowers for super- 
charging internal-combustion engines and 
scavenging the cylinders, and also explains 
the principles on which the blowers are de- 
signed. He presents indicator, temperature, 
and entropy diagrams for Diesel engines 
equipped with the blowers, and gives results 
of tests conducted on the blowers. A number 
of internal-combustion engines with exhaust- 
gas turboblowers as used in different types 
of service are described in the paper. The 
author also presents a number of curves 
showing the scavenging effect of the blowers, 
and the brake mean effective pressure, brake 
horsepower, and fuel consumption obtained 


on engines using the Buchi system of turbo- 
charging. , 


“Hotel New Yorker Installs Second 
Diesel.” Diesel Power, October, 1936, p. 
632. Diesel Publications, Inc., Publishers, 
192 Lexington Avenue, New York City. 

Brief description of the plant of the Hotel 
New Yorker which holds the record of sus- 
tained earning during the depression. 





“A Diesel Plant in Residential Zones.” 
Diesel Power, October, 1936, p. 644. Diesel 
Publications, Inc., Publishers, 192 Lexington 
Avenue, New York City. 

Brief description of the United States 
Cabinet Bed Company, Brooklyn, New York, 
Diesel plant which lowered power costs and 
produced no annoying noise. 





“Internal Combustion Engine Governors 
Demand Both Careful Design and Construc- 
tion,” by G. C. Wilson. Power Plant Engi- 
neering, November, 1936, p. 650. Technical 
Publishing Company, Publishers, 53 West 
Jackson Blvd., Chicago, III. 





ELECTRIC FURNACES 


“Automatic Handling of Mill Length 
Shapes During Heat Treatment,” by E. J. 
Janitzky, Carnegie Illinois Steel Company. 
Metal Progress, October, 1936, p. 55. Ameri- 
can Society for Steel Treating, Publishers, 
7016 Euclid Avenue, Cleveland, Ohio. New 
York: 25 West 43rd Street. 

Precise handling of hot metal by electri- 
cally controlled cycle of operations after it 
is properly heated. 





“Electric Furnaces for Porcelain Enamel- 
ing,’ by K. E. Kjolseth. General Electric 
Review, October, 1936, p. 479. General Elec- 
tric Company, Publishers, 1 River Road, 
Schenectady, New York. 





“Electric Arc Furnace Economical for 
Small Heats,” by A. E. Greene. Electrical 
W orld, Nov. 7, 1936, p. 3480. McGraw-Hill 
Publishing Company, Inc., Publishers, 330 
West 42nd Street, New York City. 

Experimental installation shows competi- 
tive costs with cupola melting, a high load 
factor, a superior product and ability to 
make quick delivery. 





ELECTRIC MOTORS 


“Induction Motors on Unbalanced Volt- 
ages,” by H. R. Reed and R. J. W. Koopman. 
Electrical Engineering, November, 1936, p. 
1206. American Institute of Electrical Engi- 
neers, Publishers, 33 West 39th Street, New 
York City. 


GAS FURNACES 


“Controlled Furnace Atmospheres,” by E. 
O. Mattocks. Metal Progress, October, 1936, 
p. 27. American Society for Steel Treating, 
Publishers, 7016 Euclid Avenue, Cleveland, 
Ohio. New York: 25 West 43rd Street. 

Operation of gas fired furnaces for various 
heat treating operations where controlled 
atmospheres are desired. 





“New Ideas in Furnaces.” Metal Progress, 
October, 1936, p. 64. American Society for 


Page 515 


7016 Euclid 
New York: 25 


Steel Treating, Publishers, 
Avenue, Cleveland, Ohio. 
West 43rd Street. 

Review of some of the new gas-fired fur- 
naces. 


INDUSTRIAL ELECTRIFICATION 


“Industry Electrifying in Many Big 
Strides,’ by Archer E. Knowlton, Associate 
Editor. Electrical World, Oct. 24, 1936, p. 
57. McGraw-Hill Publishing Company, Inc., 
330 West 42nd Street, New York City. 

Study of recent accomplishments reveals 
that electrification is overcoming inertia and 
competitive methods. 





“Industry Electrifies to Modernize.” Elec- 
trical World, Oct. 24, 1936, p. 68. McGraw- 
Hill Publishing Company, Inc., Publishers, 
330 West 42nd Street, New York City. 

A number of small articles illustrating new 
uses of electric heat, modern lighting and 
control equipment with modern motor. 





“Industrial _ Electrification.” Electrical 
W orld, Oct. 12, 1936, p. 111. McGraw-Hill 
Publishing Company, Inc., Publishers, 330 
West 42nd Street, New York City. 

Three items which contain ideas for power 
sales: 

Better light yields more, better wire. 

Hints on design of industrial wiring. 

Simplified sewage pump speed control. 





PLANT MODERNIZATION 


“Modernizing Pays Way at Bleaching 
Plant,” by D. F. Cronin and R. E. Terry. 
Electrical World, Oct. 24, 1936, p. 64. Me- 
Graw-Hill Publishing Company, Inc., Pub- 
lishers, 330 West 42nd Street, New York 
City. 

Cherry River Paper Company treats quar- 
ter more pulp with fifth less energy due to 
modernization of plant with speed reducers. 





STEAM TURBINES 


“The Steam Turbine in the United States,” 
by E. E. Keller and F. Hodgkinson. Mechani- 
cal Engineering, November, 1936, p. 683. 
American Society of Mechanical Engineers, 
Publishers, 29 West 39th Street, New York 
City. 

Developments by the Westinghouse Ma- 
chine Company. 


WELDING 


“Welding and Cutting of Metals.” Metal 
Progress, October, 1936, p. 215. American 
Society for Steel Treating, Publishers, 7016 
Euclid Avenue, Cleveland, Ohio. New York: 
25 West 43rd Street. 

Fusion and bronze welding, hard facing 
and gas flame cutting are treated. 





WELL DRILLING 


“Oil Wells Drilled Two to Three Miles 
Electrically,’ by C. C. Stewart, Southern 
California Edison Company. Electrical 
World, Oct. 24, 1936, p. 66. McGraw-Hill 
Publishing Company, Inc., Publishers, 330 
West 42nd Street, New York City. 

Deeper hunt for oil confirms drift to bet- 
ter materials, stronger structures, more pow- 
ering of reliable flexibility, 
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Regulation of Electric 
Utilities 
(Continued from page 500) 


fessors Petersen and Troger, in their 
paper on Regional Planning, say: 


“The Federal States individually .. . at- 
tempted to obtain influence over develop- 
‘ment; ... they made the license for the use 
of water-power, property and other preroga- 
tives under State control dependent upon 
reservations and imposts. . . . Under these 
circumstances the electrical industry intro- 
duced a new type of corporation, namely the 
‘mixed-ownership undertaking.’ The compo- 
nents of this organization are independent 
companies set up under the civil law, in 
which the vote-carrying capital, and with it 
the proportion of power, is usually divided 
either equally between the authorities and 
the private holders or slightly in favor of the 
former. In this manner the difficulty was 
removed for the time being, development 
could proceed unobstructed, while the au- 
thorities had the added advantage of being 
able to utilize the experience of private 
industry. .. .” 


The same authors, speaking of the 
period under the republic when the Fed- 
eral States were acquiring and attempt- 
ing to operate as many utilities as pos- 
sible, describe the birth of corporations 
under public ownership, as follows: 


“All governments—Reich and_ Federal 
States—originally attempted to operate their 
plants under their own management. The 
disadvantages of assigning this duty to the 
ministries were soon perceived. In addition 
to numerous political influences, the handi- 
cap to flexibility of management increased 
with the number of plants; decisions as to 
raising money, participations, building pro- 
grams, extents of territories, etc., in many 
instances even required legal assent. 

“One after the other, the Governments, 
therefore, had to establish independent cor- 
Porations, generally joint-stock companies, 
and to entrust them with the management of 
the plant. The individual undertakings were 
combined to form independent holding com- 
panies, and the cooperatives were grouped in 
associations under common management for 
both administration and operation wherever 
the relative positions of the supply areas 
allowed it.” 


Following the accession of the pres- 
ent National-Socialist regime and the 
suppression of the sovereignty of the Fed- 
eral States, in 1933, the Reich, or Ger- 
man State became supreme. Important 
legislation affecting electricity supply 
was enacted in conformity with the prin- 
ciples of the regime, concerning which 
the authors, Messrs. Krecke and See- 
bauer, quote two that have special ap- 


plication to the theory of regulation for. 


electric utilities. They are as follows: 


(1) The State and its corporations do not, 
on principle, wish to go into business. On 
the other hand, every undertaking in all its 
actions must consider the interests of the 
community. 


On. 
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National Fire Protection Association, Chicago, III. 
National Electrical Wholesalers Association, Hot Springs, Va. 
National Association of Purchasing Agents, Pittsburgh, Pa. 


JUNE 
EDISON ELECTRIC INSTITUTE, Palmer House, Chicago, III. 


CONVENTIONS AND MEETINGS 


JANUARY 
Transmission and Distribution Committee, Philadelphia, Pa. 
American Society of Heating and Ventilating Engineers, St. Louis, Mo. 
American Institute of Electrical Engineers, New York, N. Y. 
FEBRUARY 
Electrical Equipment Committee, Cincinnati, Ohio. 
National Electrical Manufacturers Association, New York, N. Y. 


APRIL 
Chamber of Commerce of the U. S. A., Washington, D. C. 


MAY 


Technical Committees, Edison Electric Institute, Edgewater Beach Hotel, Chi- 











(2) State guidance of economy cannot and 
should not replace the initiative and inde- 
pendent responsibility of individuals. On the 
contrary, ample scope should be given to the 
valuable forces of individual responsibility 
as an essential condition of progress. The 
idea of responsible self-management of in- 
dustry must be maintained in the organiza- 
tion to the largest extent possible. 

During 1934 legislation was enacted 
looking toward the amalgamation of all 
of the culture, as one might say, of the 
electricity supply industry, but not its 
property, into an_ association, the 
“Reichsgruppe Energiewirtschaft” that 
is strongly suggestive of guild practice. 
There were also legal requirements for 
very complete informational returns, ul- 
timately to the Reich Ministry of 
Economy. 

In December, 1935, the Energy Econ- 
omy Act was enacted. This law defi- 
nitely places German utility undertak- 
ings under the control of the State, irre- 
spective of legal form or conditions of 
ownership. The law contemplates that 
control of the industry will be exer- 
cised by control of the construction of 
new plants and distributing systems or 
extensions and additions thereto, and by 
control of tariffs. While no specific pro- 
gram is laid down with respect to con- 
trol of tariffs there are requirements for 
the publication of tariff schedules and 
conditions of service and for supply at 
the published tariffs, provisions whereby 
the Ministry can “adjust” tariffs to 
“ec 2 e ” Lf 

economic necessity” by regulations, and 





“The Causes and Locations of Acci- 
dents,” by C. R. Beardsley, will be 
published in the January issue. 








provision for regulations covering fran- 
chise assessments. There are also pro- 
visions for expropriation in the case of 
a utility “proven incapable of fulfilling 
its duties” and stipulations concerning 
imports. 

The authors quote a portion of the 
introductory paragraph of the law, out- 
lining its purposes, which may have a 
familiar ring to Americans: 


“ 


. to insure centralized control of util- 
ities as an important basis of economic and 
social life; in the coordination of efforts of 
all forces engaged in the national economy 
and of the public bodies concerned, to apply 
economically in the public welfare, the vari- 
ous sources of energy; to preclude economi- 
cally bad effects of competition; to provide 
rational equalization by interconnecting sys- 
tems, and by all these means to make energy 
as reliable and cheap as possible. . . .” 
Other Countries 

It is impossible within the limits of 
an article such as this, to describe in 
adequate detail the regulatory practices 
of the remaining industrial countries of 
western Europe. Although many of the 
smaller countries have employed methods 
that are worthy of serious study, they 
are not only disqualified by size from 
a useful comparison with American con- 
ditions, but in each of the cases that de- 
serve critical attention and have not 
been included here there is some special 
condition leading to a more or less one- 
sided development of electricity supply. 
Thus Belgium and Holland have coal 
but no hydraulic power, while Italy, 
Sweden, Norway and Switzerland have 
hydraulic power but little or no coal. 
In a more extensive study these circum- 
stances could be taken into considera- 
tion and much benefit might be derived 
from study of their practices under the 
imposed conditions. 
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